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In Ohio only two cyclothems, one associated with the Middle Kittanning 
coal in the Allegheny formation and another associated with the AnderBon coal 
in the Conemaugh formation (Stout, 1939, 1947), are recognized as more or less 
complete Inspection of Stout’s stratigraphic charts shows that all other Ohio 
cyclothems are incomplete and that several may consist of as few as two members, 
although Stout and Lamborn (1924, pp 238, 258, and 262) cite the occurrence of 
fossils in shale above the Upper Freeport coal in Center and Madison townships, 
Columbiana County, Ohio 

In the Allegheny formation five marine members are known to be present, and 
in ascending order these are the Putnam Hill limestone, Zaleski flint, Vanport 
limestone and flint, Hamden limestone and shale, and Washingtonville shale 
The stratigraphic position of these members and their relationship to the other 
members of the cyclothem especially the underlying coals are shown in the following 
chart of the Allegheny formation which is modified from Stout (1947) 4 

Thickness 


Member 

Lithology 

Ft 

In 

Upper Freeport, No 7 

Coal, patchy 

3 

0 


Clay and shale 

7 

0 

Upper Freeport 

Limestone and marly shale 

2 

0 

Bolivar 

Coal, local, thin 

0 

3 

Bolivar 

Clay, flint and plastic 

5 

0 

Upper Freeport 

Shale or sandstone 

33 

0 

Lower Freeport or Rogers 

Coal, patchy 

1 

0 


Clay, impure 

2 

6 

Lower Freeport 

Limestone, local 

1 

0 

Lower Freeport 

Shale or sandstone 

25 

0 

Upper Kittanning 

Coal, local 

1 

0 


Shale and sandstone 

10 

0 

WashinttonvxlU 

Shale marine 

4 

0 

Middle Kittanning No 6 

Coal, persistent 

4 

0 


Clay, siliceous 

3 

0 

Salem 

Limestone, impure local 

0 

6 


Shale with red kidney ore 

10 

0 

Straaburg 

Coal, local 

0 

6 

Oak Hill 

Clay, flint and plastic 

4 

0 


Shale siliceous 

3 

0 

Hamden 

Limestone, unsteady, marine 

4 

0 

Lower Kittanning No 5 

Coal 

2 

4 


Clay, plastic 

5 

0 

Lawrence 

Coal, shaly, local 

0 

4 


Clay, flint and plastic 

6 

0 

Kittanning 

Shale and sandstone 

8 

2 

Ferriferous 

Ore, irregular 

0 

8 

Vanport 

Limestone, marine 

6 

0 

Scrubgrasa 

Coal, local 

0 

0 


Shale, carbonaceous 

5 

0 

Clarion, No 4A 

Coal, patchy 

4 

0 


Clay, flint and plastic 

5 

0 

Canary 

Ore,local 

0 

6 

Clarion 

Sandstone, irregular 

10 

6 

Winters 

Coal, local 

1 

0 

Zaleskt 

Flint, impure, marine 

1 

0 


•Marine members are italicised 
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Ogan Coal, local 1 0 

Shale and sandstone 25 0 

Putnam Hill Limestone, marine 4 0 

Brookville No 4 Coal, steady 2 0 


Total average thickness 212* 0 

This is the accepted number of marine members in the Allegheny formation 
of Ohio at present, and Wanless (1939, p 47) has stated that the Washingtonville 
shale “is the highest marine horizon in the Allegheny of the Appalachian field " 



Fig 1 East approach to the L and M Coal Co s strip mine on the southwest side of the 
Dorr Run vulley, section 31 Ward Tp Hocking Co , Ohio The strip mine lies behind 
the tipple 

DESCRIPTION OF DORR RUN SHALE 

At present the Geological Survey of Ohio has in p rogress a stratigraphic and 
economic survey of the Hocking Valley area in which we are participating During 
this work we have found a marine or brackish water shale member overlying the 
Lower Freeport coal m Athens (Sturgeon) and Hocking (Merrill) counties We 
are not the first to find or recognize this fossiliferous member, for>E B Andrews 
as early as 1870 (1871, p 87) found and recorded fossil Ltngulo above the Lower 
Freeport coal m the vicinity of Kimberly which is located on Minkers Run (also 
called Meekers Run) near NelsonviUe in Athens County Sturgeon rediscovered 
Lingula specimens at Kimberly in 1945 and learned of Andrews' original discovery 
in a search through the literature He called the junior author’s attention to 
them during the field work of the present (1948) season The shales in whieh these 
fossils occur are similar to other shales in the section and hence do not stand out 
lithologically, and the inconspicuous fossils are relatively few in number and kind 




Pig 2 Strip mine of the L and M Coal Co section 31, Ward Tp , Hocking Co , Ohio 
Arrow points to Lower Freeport coal and Dorr Run shale 


Pig 3 Close view of Lower Freeport coal and Dorr Run shale shown in Fig 2 White lines 
indicate top and bottom of the Dorr Run shale Pigs 2 and 3 show tne type exposure 
of the Dorr Run shale 
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The more abundant fossils are Ltngula and pectinoid clams, but other brachiopods 
and clams as well as gastropods, cephalopoda, scaphopods, conodonts, and fish 
remains do occur In view of the facts we believe it desirable to describe and name 
this member so that fellow workers in the Pennsylvanian of eastern Ohio will be 
on the alert for its occurrence elsewhere in the State 

We propose the name Dorr Rim shale for this fossiliferous member overlying 
the Lower Freeport coal from an exposure on the southwest side of Dorr Run 
valley 1 0 miles northwest of the junction of the road along Dorr Run with the 
Logan-Nelsonville road (Route 33, mileage is from the junction of old Route 33 
as shown on the topographic map and not from the present newer location of Route 
33) The type section, located in the SWJ^, NWK, section 31, Ward Township, 
Hocking County, Ohio, is in an abandoned strip mine, but the entire section 
mcludes strata exposed along the side road from tne vicinity of the 741 (elevation 
on topographic map) road intersection in the SEJ^, NWsection 31 The strip 
mine was formerly operated by the L and M Coal Co (now Liden Coal Co) 
on the property of William Bowers and was first studied by Merrill We have 
selected this exposure as the type not only because of its accessibility and probability 
of remaining exposed but also because it comes about as near as any exposure 
known to us of fulfilling the marine part of a typical cyclothem, although even here 
it is far from complete and typical (Figs 1-3) The following section gives the 
succession of strata exposed both in the strip mine and along the secondary road 
extending from the Doit Run road 


32 Sandstone, brown to gray with limonite stained surfaces 
fine grained, micaceous laminated thin bedded or 
cross bedded with few greenish shaly layers near top 

Upper 

Freeport 

■ 

31 Clay-shale gray \ery sandy micaceous 


30 Clay shale, dark gray to black some limonite stain on 
surfaces, silty 

3 8 

20 Clay-shale, brown, ferruginous silty 

nn 

28 Shale gray to olive drab, clayey to sandy micaceous 

2 11 

27 Shale, gray to dark gray argillaceous fossiliferous clams 
with scattered, small limonite nodules m upper part 

Dorr 

Run 

1 10 

26 Shale dark gray to black fossiliferous 

EB 

25 Coal bony shaly, fossiliferous 


24 Shale, black carbonaceous argillaceous fossiliferous 


23 Coal, shaly to bony some bright streaks 

Lower 

Freeport 

1 1 

22 Clay-shale, dark gray carbonaceous 

0 6 

21 Coal, bright, somewhat blocky in thin layers 

1 2 

20 Clay greenish gray, sandy, micaceous, slightly plastic 
darker gray and more clayey with coaly streaks near top 

4 6 

10 Sandstone gray to greenish gray, fine grained, micaceous, 
thin bedded 

6 4 

18 Sandstone, brown to buff, medium to coarse grained, 
micaceous, massive 

23 10 
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17 Shale, gray silty, with coaly layers near base 

UuUl* 

KiUnwmc 

Ft In 

3 0 

16 Coal, bright to bony, thickness variable 

1 6 

16 Clay, dark gray, plastic 


14 Coal, bright, bloqky 

PB 

13 Clay-shale, dark gray 

Si 

12 Coal bright, blocky 

S3 

11 Clay gray, sandy, plastic 


10 Covered interval 


S3 

9 Shale, greenish gray silty 

Lower 

Ktttanntng 

16 3 

8 Coal, weathered 

0 3 

2 9 

7 Clay, poorly exposed 

6 Sandstone, buff to brown, medium grained, medium bedded 
near base, micaceous, ferruginous, grades upward into 
light gray to white fine grained, thm beaded argil 
laceous, micaceous sandstone 

49 11 

6 Covered interval 


9 9 

4 Shale, gray, argillaceous, containing layers and small 
nodules of limomte 


S3 

3 Shale, gray argillaceous fossiliferous 

Putnam Htli 

0 6 

2 Coal, shaly to bright 

BrookvtUe 

0 1 

1 Clay, light gray with dark gray top very plastic 

6 4 


A comparison of the strata associated with the Lower Freeport coal in the 
above section with a theoretical complete cyclothem shows that the freshwater 
limestone (3), calcareous shale (7), marine limestone (8), and shale containing clay 
ironstone bandB and thin limestones (9) are absent m the type section of the Dorr 
Run shale Possibly the shale bearing the fossil clams (27) is a feeble representa¬ 
tion of the calcareous shale (7) of a complete cyclothem 

A freshwater limestone m or below the Lower Freeport underclay is present at 
many places in Ohio as is shown in the following section measured along a secondary 
road at the ndge crest south of Snake Hollow m NWJ4, NE}£, section 18, York 
Township, Athens County 
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8 Shale, gray to olive drab 


Ft In 

7 Shale, gray argillaceous, sparingly fossiliferous in basal 

3 inches 

Dorr Run 

0 8 

8 Coal, bright, blocky, with numerous, thin dull, irregular 
partings including much fusa n, free sulphur on weathered 
surfaces 

Lower 

Freeport 

n 

5 Shale dark gray to black carbonaceous with numerous 
fossil megaspores and thin coaly partings 

H 

4 Coal, bright blocky, with numerous dull partings of fusain 
and some pynte, melantente and free sulphur on weathered 
surfaces 

0 5 

3 Clay, gray ferruginous silty sandy micaceous with 
scattered small, limomte and pynte concretions 

m 

2 Limestone greenish gray nodular ferruginous with net 
work of thin irregular limomte partings and with some 
pynte embedded in light gray clay shale 


1 Shale gray to olive drab 

| 


Here the Lower Freeport limestone is well developed, nodular, and ferruginous 
A casual inspection at this locality did not show any fossils in the limestone, but a 
freshwater fauna of at least clams, ostracodes, and annelid worm tubes is present 
in the Lower Freeport limestone locally elsewhere in Ohio The fossils in the 
Dorr Run shale seem to be restricted to the several inches immediately overlying 
the coal It is possible, however, that fossils are present higher above the coal 
but unrecognisable because of the weathered condition of the shale 

Plate I is a chart which shows the thickness and character of the Lower Freeport 
coal and Dorr Run shale at all localities where we have found fossils m the Dorr 
Run shale We have failed to find fossils above the same coal at other places 
within the area shown in the index map of Plate I, but we believe that fossils must 
certainly be present at some of the localities inspected and found wanting because 
of the weathered and slumped condition of the outcrop It should be mentioned 
that weathered and slumped conditions do not prevail at all locations where no 
fossils were found The following are descriptions of the locations at which the 
Lower Freeport and Dorr Run members are shown on Plate I The elevation 
given for each location below is approximate for the Lower Freeport coal and the 
Dorr Run shale 

1 Exposure in L and M Coal Co s abandoned strip mine on the southwest side of Dorr 

Run valley, SWKi NWJ-i, section 31 Ward Tp Hocking Co , Ohio This is the type 
exposure of the Dorr Run shale Elevation 010* 

2 Exposure on west side of Nelsonvillc-Minkere Run road SWH SWH. section 24 (unnum 

bered on topographic map), York Tp , Athens Co , Ohio Elevation 800* 

8 Exposure on west side of Nelson ville-Minkere Run road SEH> NEJL section 20, York 
Tp , Athens Co , Ohio Elevation 830* 

4. Exposure in abandoned strip mine on north side of Minkers Run valley and northwest 
of Kimberly, NWK, SEJtf, section 10, York Tp , Athens Co , Ohio Elevation 780* 
6 Exposure in abandoned strip mine on south side of Minkers Run valley and west of 
Kimberly, south center section 10, York Tp Athens Co Ohio Elevation 7&* 

0 Exposure in abandoned strip mine north of Route 33 and east of Happy Hollow road, 
SWH SWX section 11 York Tp , Athens Co , Ohio Elevation 736* 





















Foosiltferous Member in the Allegheny Formation Plate l 

Myron T Sturgeon and William M Memll 



Chart showing thickness and character of the Lower Freeport coal and Dorr Run shale at all known exposures of the Dprr Run shale 









No 1 


FOSS I LI FEROU S MEMBER IN THE ALLEGHENY FORMATION 


9 


7 Exposure on west side of Happy Hollow road and short distance north of Route 88, 

SWJ-i, section 11, York Tp Athens Co , Ohio Elevation 738* 

8 Exposure at abandoned mine entrance on north side of Route 33, NE^. SEJi. section 17 

(unnumbered on topographic map) York Tp , Athens Co Ohio Elevation 788* 

9 Exposure along both sides of secondary road at ndge crest south of Snake Hollow, NW 

NEK section 18 York Tp Athens Co Ohio Elevation 790* 

10 Exposures in ravine on northeast side of Route 218 SWJ^ SWXi section 33, Coal Tp , 

Perry Co , Ohio Elevation 890* 

11 Exposure on west side of road SEJtf NW^, section 23 Ward Tp Hocking Co , Ohio 

Elevation 890* 

12 Exposure on north side of road just south of Down hour School NWJi SW H Bection 29, 

Ward Tp , Hocking Co , Ohio Elevation 920* 

13 Exposure on north side of road at crest of hill between 902 and 828 road intersections, NEJi, 

SEJi section 22, Green Tp , Hocking Co Ohio Elevation 1048* 

The 14th stratigraphic section on Plate I is an average composite one of the 
Lower Freeport coal and Dorr Run shale for the localities at which we have found 
the Dorr Run shale In the area studied by us the Lower Freeport coal has an 
average thickness of 30 inches and characteristically has a single parting of shale 
or clay with an average thickness of 2 5 inches The average thickness of the 
lower bench of coal is 1 J inches and of the upper bench 14 5 inches The Lower 
Freeport where associated with the Dorr Run shale is not a coal of the highest 
quality and while muih of it is bnght and blocky it tends to have considerable 
fusain and pynte and locally to become shaly and bony 

The Dorr Run shale has a known average thickness of 17 inches It is very 
probable that the average thickness is too small, for a more thorough search would 
likely reveal fossils scattered through part of the considerable thickness of dark 
shale that overlies the Lower Freeport coal in part of York Township of Athens 
County The Dorr Run member is typually a gray to dark gray or even black, 
argillaceous, carbonaceous, fossiliferous, nunne shale, but in the vicinity of Down- 
hour School in Ward Township of Hocking County it is light gray and argillaceous 
The typical Dorr Run shale is lithologically quite similar to the type Washington- 
ville shale, but except for the pectmoid clams the faunas of these two shales do 
not seem very much alike Studies when complete, may show more similarities 
than are now apparent between these two faunas 

On the basis of the stratigraphic evidence available we suggest the following 
addition and modification to the Lower Freeport cyclothem in Ohio 


6 Shale gray to olive drab silty to sandy 


Ft In 

8 Shale gray to black argillaceous and/or carbonaceous 
fossil uerous manne locally present 

Dorr Run 

1 6 

4 Coal, locally present 


1 0 

3 Underclay impure 

Lover 

2 6 

2 Limestone freshwater locally present 


t 0 

1 Sandstone and shale 

Freeport 

25 0 

Disconformity 
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The only change that we have made is the addition of the Dorr Run shale 
member, and for the remainder of the Lower Freeport cydothem we have used 
Stout's descriptions and average thicknesses This seems feasible, since his 
studies are based on many sections over the entire eastern part of Ohio and our 
studies are of local extent In our sections, however, the Lower Freeport coal has 
an average thickness of about 30 inches and a 2 5-inch shale or clay parting near 
the middle (Plate I) The discovery of the Dorr Run shale member makes a total 
of three cyclothems in the Pennsylvanian of Ohio that are more or less complete 
Additional studies in Ohio and elsewhere may add facts that will warrant further 
modifications in our understanding of the Lower Freeport coal and associated 
strata 

DORR RUN FAUNA 

The better of the known collecting localities for Dorr Run shale fossils are at 
the type area and along the Nelson ville-Minkers Run road at localities 2 and 3 
as shown on Plate I The fauna is not large and has not been completely studied, 
but our present knowledge indicates that the assemblage of fossils is more extensive 
than we believed at the beginning of our joint study There have been collected 
about 18 different lands of Dorr Run fossils to date, but several of these because 
of poor preservation or of too few specimens are very inadequately represented 
The tentative fossil list, including genera and species as far as possible, is as follows 

I BRACHOFODA 

1 Lingula carbonarta Shumard 

2 OrbtculouUa mtssovrtensts (Shumard) 

11 Pklecypoda 

1 Avtculopacten aff taglensis (Price) 

2 C**tumorpka «p 

3 Dunbar »lla knigkti Newell? 

4 NatadUei ? ip 

5 "Solenamya 1 sp 

III Gastropoda 

1 PaUUtlabta sp 

2. Unidentified pleurotomand genus 
3 Unidentified high spired genus 

IV SCAPHOPODA 

1 Plagioglypta metkwna (Geirntz) ? 

V Cephalopoda 

1 Psmdorthoctras knoxenst (McChesney) t 

2 Mstacoceras sp 

VI CONODONTS 

1 Htbbardella? sp 

2 HtwUodslla sp 

3 Idtognatkodus tp 

4 Osorkodtna sp 

5 Streptognalhodus sp 

VII Vertebrata 

1 Fish scales and spines 

The fowls and the lithology of the Dorr Run shale do not indicate a normal 
marine environment at the time of deposition but rather near shore and shallow 
water conditions Dr Youngquist, during his identification of the conodont 
genera, observed from their occurrence with fish remains and fragments of fowl 



No 1 


FOSSILIFBROUS MEMBER IN THE ALLEGHENY FORMATION 


11 


wood, that the environment was "perhaps a near shore, estuary or lagoon facies 
" He was particularly interested in the association of the conodonts with 
the remains of fish and plants, both associations of which, he points out, are known 
elsewhere Dr Newell after an inspection of the Dorr Run petecypods believes 
"that the pelecypods are marine, although they may be representatives of a sub- 
normally saline marine environment" 

The absence of brachiopods with calcareous shells and of other fossils commonly 
found in the Pennsylvanian marine members of Ohio may further substantiate a 
shallow water, near shore environment, although the dark muds were certainly 
in part responsible for the absence of some of them The few cephalopod and 
gastropod shells may have floated in after the death of their owners, but such a 
means of transportation seems unlikely for the scaphopod shells which are open at 
both ends 

The dark gray to black color of most of the shale should be indicative of a 
considerable amount of contained carbonaceous matter The fossil plants, while 
not abundant, include both woody material and a few leaves These facts probably 
also indicate a near shore environment A recent chemical analysis of the dark 
gray and black shale from locality 4 near Kimberly by the Geological Survey of 
Ohio showed, however, that the shale is more than 90% ash 

From the available evidence it seems probable that the Dorr Run shale rep¬ 
resents the black shale which is the basal marine unit of a typical cyclothem 
Marine conditions seem to have developed no further in Dorr Run time and instead 
were shortly replaced by the deposition of dark muds under a continental environ¬ 
ment The sea threatened an invasion but never firmly established itself m Ohio 
during the deposition of the Lower Freeport-Dorr Run cyclothem 
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A STUDY OF THE ADULT MOSQUITO POPULATION OF A 
NORTHERN OHIO WOODS 


CHARLES OTTO MASTERS 
4357 Jennings Road, 

Cleveland, Ohio 

The data presented in this paper are based on collections made by the author 
at various times over a two-year period, 1946-1948 The work is being earned 
out much more intensively at the present time so a more detailed report should 
be forthcoming, however, the present paper, at least, lists the species so far 
collected 

The area studied is shown on the Cleveland Quadrangle, U S Geological 
Survey Map (Fig 1), and covers an area of only four square miles mostly because 



of the author's lack of sufficient transportation Much of the region is approxi¬ 
mately seven hundred seventy feet above mean sea level with three valleys having 
approximate depths of eighty feet cutting through close to the laboratory The 
top land is mostly utilized by market gardeners, but open grassland is common 
In the ravines, trees and shrubbery grow in abundance 

Dominating species of trees are the Tulip Tree, Ltrtodendron tuhptfera L , and 
Beech, Fagus amerxeana Sw, with Sycamores, Platanus occtdentahs L , and Hop 
Hornbeams, Ostrya vtrgtntana K , abundant Other plants include most of those 
generally found m beech-maple climax forests Because much of the land is 
water-logged, marsh-dwelling plants are common The Jewel Weed, Impalxens 
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btfiora Walt, immediately fills in any area left open by eroding of a bank or the 
death of a tree Water-holes, almost completely nlled-m with leaves, are common, 
and wherever these are exposed to sunlight, aquatic plants such as Cattails, Tyfka 
laltfolta L, Arrowheads, SagUtarta cuneala S, and Homwort, Ccratophyuum 
demersum L , grow profusely 

Mosquito collections and identifications were made according to methods 
generally used by workers in that particular field The bibliography lists two 
references which describe the subjects fully 


ADULT COLLECTIONS 

Indoors (evening) (72 adults) 

Cults restuans Theobald 45% 

Cultx ptptens Linnaeus 80 

Anopheles punctxpennxs Say 20 

Aedes truenalus Say 5 

Rain water barrels situated close by served as the breeding place for C res turns A 
punchpenms adults were found flying about indoors as late as November 

Outdoors (evenmg—not biting) (23 adults) 

Aedes eexans Meigen 92% 

Cultx saltnaHus Coquillett 8 

Winter Resting Places (346 adults) 

Culm e restuans Theobald 98% 

Cultx ptptens Linnaeus 2 

Summer Resting Places (184 adults) 

Cultx salxnartus Coquillett 40% 

Cultx rtstuans Theobald 40 

Anopheles punchpenms Say 4 

Cultx aptcahs Adams 4 

Uranotaenxa sappkxrxna Os ten Sac 4 

Mtiorksnus septentnonahs D & K 4 

Unknown 4 

Light Trap Collections (211 adults) 

Cultx restuans Theobald 43% 

Atdes vtxans Meigen 34 

Anopheles punctxptnms Say 6 

Monsanto per txir bans Walker 5 

Cultx ptptens Linnaeus 3 

Cultx saltnanus Coquillett 2 

Aedes truenatus Say 2 

Culutio morsUans Theobald 1 5 

Cultx aptcahs Adams 1 5 

Uronotaenta sappkxrxna Oaten Sac 1 5 

Cultx trralxcus Dyar & Knab 1 6 

Biting Stations (686 adults) 

Andes ttxans Meigen 61% 

Aedes canadensu Theobald 14 

Monsoma periurbans Walker 13 

Aedes trueriatus Say 6 _ 

Anopheles punchptnms Say 4 

Cultx sahnanus Coquillett 8 

Aedes tneittahu Coquillett 2 

Culex rtstuans Theobald 1 

Aedes txcructans Walker 9 
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Culex erratic** Dyar & Knab 7 

Anopheles quadnmaculatus Say 7 

Aedes fitch\\x Pelt & Young 7 

Aedes stimulans Walker 0 

Aedes sttcttcus Meigen 0 

Unknown 0 

Aedes ctnereus Meigen 4 

Aedes Lhtbaulti Dyar & Knab 4 

Culex aptcahs Adams 4 


The last species on the list above was represented by a single specimen, gorged 
with blood, which did not attempt to bite but insisted upon resting on the arm of 
the author along with others which were feeding 

The "Unknowns' 1 were specimens which were damaged so badly that they 
could not be identified A auadnmaculcUus was a fierce daytime biter when its 
resting place was invaded Up to the present time, no distribution pattern could 
be determined for the various larvae found 

A biting station was set up adjacent to a temporary pool, labeled "Pig Pen 
Pond" on the map, during the last week of May, 1948 Ninety-seven adults were 
collected within twenty minutes, as listed below, but since the station was some¬ 
what away from the points where most of the other collections were made, the 
results were not included m with the others Large numbers of Culex afitcalts 
larvae were collected in the water 

Adults 


Aedes stimulans Walker 61 

Aedes filchn Felt and Young 18 

Aedes excrucians Walker 11 

Aedes vexans Meigen 7 
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AN ECOLOGICAL COMPARISON BETWEEN THE AVIFAUNAS 
OF OHIO AND DENMARK 


KAJ WESTERSKOV* 
The Ohio State University, 
Columbus Ohio 


INTRODUCTION 

It is always of great interest for the ornithologist to visit new areas and see 
new birds When in a new region the ornithologist invariably compares the new 
area with his home region, looks for birds he knows and birds he does not know, 
and all of what he sees is grouped and arranged according to how the bird life is 
back home 

When the ornithologist finds himself in quite another part of the world he first 
really starts in to wonder and compare Familiar species are greeted as old friends, 
species closely related to familiar ones enter as components of the avifaumstic 
picture, substituting well-known ones New and unknown species are studied 
with the eagerness of a curious boy in the woods 

Gradually the bird communities of the new area are dissolved in their com¬ 
ponents, species, that at the beginning seemed so unfamiliar, arc now found to 
occupy the same ecological niches as some known species back home 

Finally, after having been in the new area i sufficient length of time, the 
ornithologist feels more or less “at home," because the composition of various 
bird communities now seems familiar 

I have had the opportunity now for two years to study at the Ohio State Uni¬ 
versity, Columbus, Ohio, as a Research Fellow of the Ohio Wildlife Research 
Unit Coming from my cooler northern homeland, Denmark, the stay in this 
much more southern area has been of utmost interest and fascination to me My 
first meetings with hummingbirds and vultures will always be red letter days 
for me 

The objective of this study is to show similarities and differences in the avi¬ 
faunas of these two widely separated regions and attempts to explain some of the 
reasons underlying those conditions 

The justification for presenting this paper is the fact that Ohio and Denmark, 
in spite of their belonging to two different continents and placed at quite different 
latitudes, yet show a degree of similarity in avifaumstic composition This 
is most pronounced with the shoreline community, of which Denmark can show 
a high diversity and nchness, whereas the Lake Ene shoreline of Ohio is but a 
email part ana in many places little or not at all suitable for shorebirds and 
waterfowl 

CHARACTERISTIC FEATURES OF OHIO AND DENMARK 

The location of Ohio and Denmark on two different continents and at quite 
different latitudes does not suggest many possibilities of similarity in general 
features Yet, several conditions are more or less alike, e g , the land-use patterns 
On the other hand, many differences occur, as the very hot Ohio summers, the 

‘Wildlife Research Fellow of the Ohio Cooperative Wildlife Research Unit the Ohio 
State University, the Ohio Division of Conservation and Natural Resources the U Sr Fish 
and Wildlife Service and the Wildlife Management Institute cooperating 

The author wishes to express appreciation and thanks to Dr Daniel L Leedy, Leader 
the Ohio Wildlife Research Unit, Dr John N Wolfe the Ohio State University, Dr S Charles 
Kendeigh, the University of Illinois, Dr Edward S Thomas, the Ohio State Museum, and 
Dr Finn Salomonsen, Umversitetets Zoologiske Museum, Copenhagen, for their helpful sug¬ 
gestions in the preparation of the manuscript 
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intensive and violent rains of Ohio, the light summer nights of Denmark, and many 
other characteristic features of the two countries 

It has therefore seemed advisable, before making an avifaumstic comparison, 
to discuss briefly the most conspicuous similarities and differences in the general 
features of the two areas 


(a) Climate 

The rather great differences in the climates of Ohio and Denmark are due not 
only to the different geographical positions, Ohio being situated at around 40° 
n lat, Denmark at 56° n lat, but also by the fact that Ohio has a continental 
climate as part of a vast continent, whereas Denmark has an insular or maritime 
climate, tempered by the surrounding sea 

The greatest differences, which also will appear from the graph, Pig 1, may be 
summarized as follows (data from Alexander and Patton, 1920, and H Larsen 
& Bo Bramsen, 1943) 

Ohio has rather cold winters with unsteady cold weather, the winter is char- 
actenzed by relatively little snow, occasional extremely low temperatures occurring 
during cold spells and many thaws and fairly mild weather between the cold spells 
Denmark has fairly mild winters considering its northern location, with pro¬ 
longed cold periods when winter really starts in, which does not happen everv 
year, however, the winters of 1940-42, and 1947 were extremely long and cold 
The cold is more steady, with periods of continuous fro6t lasting as long as 40 days 
Ohio has very hot, sunny and long summers, whereas the summers of Denmark 
are short and cool with much less sunshine Some summers only a week or a few 
weeks are vacation weather with sunshine and warmth in Denmark Denmark 
has an esthetic and practical advantage over Ohio in its light summer nights, 
characteristic of the northern latitudes, namely, m the months of May, June 
and July 

The annual mean temperature for Ohio is 10 6° C , m Denmark 7 4“ C The 
highest temperature measured in Ohio is 45° C , in Denmark 35 8° C The lowest 
temperature measured m Ohio is —39° C , in Denmark —31° C 

The rainfall in Ohio is great, averaging 988 mm a year, maximum precipitation 
a year, 1,278 mm , the driest year had 711 mm rainfall The rainfall in Denmark 
is relatively slight, averaging 612 mm a year, maximum precipitation a year, 
805 mm , driest year, 491 mm 

The relative humidity is less in Ohio than in Denmark, averaging 71 and 83 
per cent respectively 

Ohio averages many more hours of sunshine than Denmark and as examples 
the figures for the summer months may he given In June Ohio has 306, Denmark 
261 hours of sunshine, in July Ohio has 327, Denmark 250 hours of sunshine, and 
in August Ohio has 286, Denmark 227 hours of sunshine 

Finally, it may be mentioned that it is very windy in Denmark Annually 
only 4% of the days are calm, the force of the wind averages 6-8 m per second 
(in winter 7 5, in summer 61) Highest wind velocity measured in Denmark 
was 35 m per second 


(4) Topography and land-forms 

Parts of Ohio and Denmark are similar m topography, namely, the flat regions 
of unglaciated Ohio and the flat, tundra-like heath of un glam ated western Denmark 
and to some extent also rather flat areas on some of the mlAnda Eastern Ohio 
is hilly and undulating and is similar to parts of eastern Jutland 

The characteristic features of Denmark are its long shoreline, the long fjords 
cutting into the country, the many (483) islands scattered around m the sea, the 
bays and marshes, the heath, and the sand-dunes along the seashore Ohio 
hat nothing comparable to these features, except for the Lake Erie* shoreline and 
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the Baas Island group in the lake Rocky islands, belonging to Denmark, are 
found in the Baltic Sea 

Taken as a whole, however, the two areas are dissimilar Greatest similarity 
is found between the Lake Erie shoreline of Ohio and the Danish sea-shoreline, 
and as it will be shown later on, it is in these areas that the greatest similarities 
are to be found in the avifauna of the two countries 



Pic 1 Clunograph of Ohio and Denmark Months are indicated by the numbers 1-12 
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(e) Vegelation 

Ohio has a nch and vaned flora composed of approximately 2200 flowering 
plants (including 500 introduced species), 69 ferns, and 700 mosses and lichens 
Several forest climaxes are found, as Mixed-mesophytic and Hemlock-Beech, the 
most common trees are the oaks, comprising 39 3% of the total forest area, followed 
closely by beech, maples, elm, ashes, hickories, etc In all 120 varieties of native 
trees are found in Ohio In the southeastern and eastern parts of the state conifers 
occur on drier sites, most common are Virginia pine, Punts vtrginiana, and Pitch 
pine, Ptnus ngtda Fourteen per cent of the total area is forested, and of this 
area 99% is deciduous forest, and 1% conifers 

Except for the forest land the main part of Ohio is farmland without char¬ 
acteristic or outstanding plant communities 

The vegetation of Denmark is central European with northern and boreal 
characteristics in certain areas, e g , the heath The flora is composed of about 
1400 species of flowering plants, 30 ferns and 450 species of mosses and lichens 
The climax forest type is deciduous forest with beech, Fagus stlvaitca, as the mam 
tree, but, in addition, oaks, ashes, linden, birch, elm, etc, are found In Jutland 
the dominating forest type is conifers, mainly Norway spruce, Ptcea abtes, pines 
and firs, 8 5% of the land area is forested, and of this area 43% is deciduous 
forest, and 57% conifers Characteristic for the Danish forest is its few tree 
species, the 5 mam species occupying as much as 84% of the total forest area 
Another characteristic of the Danish flora is the tundra-like heath in the former 
unglaciated part of western Jutland, the heath, bogs and sand-dunes occupy about 
10% of the total land area The characteristic plant of the heath is heather, 
Calluna vulgaris , and other common species are cranberry, Vaccintum vilts-tdaea , 
black crow-berry, Empetrum nigrum , lichens and mosses 

Along the west coast of Jutland and also m other places several rows of sand- 
dunes are found, building a barrier against the violent storms from the sea Char¬ 
acteristic plants of the sand-dunes are lyme-grass, Elymus arenartus, and sea 
sand-reed, Ammophila arenarto 


(d) Land-use 

The land-use m Ohio and Denmark is similar in that farm land occupies about 
three-fourths of the total area, and the rest is occupied by forests, towns, roads, 
etc Denmark has a 10% area, namely heath, bogs and sand-dunes, of which no 
comparable unit is found in Ohio 

Both states are thus mainly agricultural, but differences m crops, farming 
methods and soil types result m a rather different general appearance of farm 
lands Ohio farms are rather large, averaging 96 acres per farm, whereas the 
average Danish farm covers 42 acres Several big estates, comprising many 
hundred and up to several thousand acres are found in Denmark Most of the 
farm land in Denmark is more rolling than in Ohio Ohio fields are much bigger 
than average Danish fields, Ohio fields are mostly rectangular and regular in 
shape, whereas most Danish fields (mainly because of age and the very early 
dividing up of land) are rather irregular in shape Many fields in Denmark are 
divided by living fencerows, and, in Jutland, windbreaks are very common As a 
matter of fact they are a necessity for man's existence in that region In Ohio, 
com, wheat, oats and soybeans are the mam crops, whereas m Denmark, barley, 
oats, beets and rye are the mam crops 

The population density is a little different m the two areas In Ohio there are 
168 inhabitants per square mile (1940), in Denmark there are 244 inhabitants per 
square mile (1945) 
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TABLB I 


Land*use Patterns in Ohio and Denmark 



Ohio (1980) 

Denmark (1081) 

Farm land 

Hot 

75 0% 

Forests 

8 6% 

Heath dunes 


10 0% 

Towns gardens, etc 

Roads, hedges 

2°% 

2 0% 


20% 

Lakes and streams 

20% 


A COMPARISON OF OHIO AND DENMARK AVIFAUNAS TO SPECIES 

The results of a comparison between Ohio and Danish avifaunas depend entirely 
upon how such a comparison is made 

If the list of identical species, given in Table 2, is used as a basis, without 
further consideration, it will be seen that ca 100 species are alike, and it might 
accordingly be concluded that the avifaunas are much alike, almost 30% of the 
species being identical 

If a visit were made to a Lake Ene marsh or another waterfowl area, the 
number of various ducks, terns, gulls, bitterns, gallinules, coots, etc , would make 
the Dane feel very much at home 

If on the other hand a visit were made to Ncotoma Valley m Hocking county, 
the differences would be so striking, that the Dane could hardly find one familiar 
species 

Similarly an Ohioan would feel homesick and helpless if put out on the tundra¬ 
like heaths and moorlands of western Jutland m Denmark, even the bird life 
of the woods would be new and unknown to him 

A closer consideration of the whole matter would therefore seem desirable 

For this reason a list (Table 2) is first given to be used as a basis for a qualitative 
comparison 

As indicated in Table 2, a total of 99 species of birds have been recorded from 
both Ohio and Denmark This means that 29% of the birds recorded in Ohio 
have been reported in Denmark, and that 30% of the birds recorded m Denmark 
have also been reported in Ohio 

The total number of species recorded m Ohio is 343 (Trautman, 1935 331 
species, plus 12 species by Borror, 1941) of which 152 or 44% of the total number 
are regular and fairly common to common breeding birds 

The total number of species recorded in Denmark is 334 (Ldppenthm, 1946 
333 species plus pheasant, which species is included in the Ohio list, too), of which 
159 or 48% of the total number are regular, and fairly common to common breeding 
birds 

Although one may get the impression that there is a fairly high similarity between 
the composition of the avifaunas of Ohio and Denmark, a close analysis will, 
however, show that this is not the case A very high number of the species are 
casual, several with only one record, in either or both lands, and only a few are 
common transients or breeding birds in both areas 

Artificial introductions account for 6 species, namely, mute swan, European 
partridge, starling, and English sparrow, that have been introduced into the 
United States from Europe, and either released in, or spread from re l eases to, 
Ohio, Canada geese have been introduced to a bird park m Sweden from "where 
they, during the winter, have migrated to Danish coasts, released Canada geese 
in Danish parks are now breeding in a few places The pheasant was introduced m 
both Denmark and Ohio 
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KAJ WESTERS KOV 
TABLE II 

List or Bibb Species Rbcobded 

List of bird species recorded from Ohio and Denmark, showing subspecific similarities 
and differences, and stating respective occurrence System and nomenclature followed as by 
Ldppenthin (1040), Ohio records after Trautman (1085) and Borror (1041) Key to symbols 
used C - Common, Ca - Casual (accidental or far from its usual range), E • Exterminated 
in Ohio, L - Local, M - Migrant, N - Nests, R - Rare, but few recorded yearly, Res - 
Resident, found at all seasons, Rec “ Record, S — Summer, U » Uncommon, occurring but 
in small numbers, V - Very, W - Winter, ? - Old established record being questioned, due 
to lack of any proof Combinations as e g , VRM, mean accordingly very rare migrant 
A dash (—) under the subspecific heading means that no subspecies are found, and the species 
are thus identical 


Common Namv 

Scientific Name 

SuBanon m 

Occumince m 

Ohio 

Denmark 

Ohio 

Denmark 

Rea throated looa 

Coiymbta xUiUtms* 

_ 

_ 

VRU 

CW U8 

Black throated km 

Coiymbms sretkus 

— 

— 

? 

CW UB 

Common looa 

Cotymkus immar 

— 

- 

UH 

UW R8 

Horned crebe 

Podktps smritus 

— 

— 

CH 

UH UW 

Bared grebe 

Podktps migricolUs 

ctWonkui 

nitricUUs 

Ca 

NL RH 

Leach I petrel 

Octtmodromt 

Itmcorrha s 

_ 

_ 

1 Rec 

Ca. 

Gannet 

Morns btsstmu 

— 

— 

Ca. 

LBW 

Black-crowned night 
heron 

Nycikortx myctiawtt 

bosetii 

uyeikont 

UM NL 

Ca. 

Eastern gloeay ibis 

PUttOsftkinsUus 

ftldmUms 

ftldutUus 

Ca 

Ca 

Hate swan 

CypmuaUw 

— 

— 

INTR 

NC 

White-fronted gooee. 

A iwr tibifroms 

slbifrxms 

tibifrxms 

Ca 

UH RW 

Brant 

Brtmts btrwkls 

knit 

trots 

Ca 

CH CW 

Barnacle gooee 

Brtmts Uucopsis 


btrmklt 

?Ca 

CH CW 

UH UW 

Canada gooee 

Brtmts ctmtdtnsis 

esutdtusis 

ctmmdtnsis 

UH 

INTR 

Mallard 

Amts pUtyrkjnchos 

pUtyrhymcbos 

piotyrkynckos 

CH NR 

NC HC WC 

Blue-winged teal 

Amts disaws 

- 

— 

CH NL 

Ca. 

Green-winced teal 

Amts crtcct 

crtcct 

crtcct 

Ca. 

NL CH 

Pintail 

Amts ends 

ctroUmnsis 

twHtfhot 

tads 

CH 

CH NR 

NL CM 

European widgeon 

Amts psmdopt 

— 

— 

VRH 

NR CM 

Gadwall 

Amu strtptru 

— 

\ — 

UH 

NR UH 

Shoveller 

S Hints ciyptsis 

— 

— 

UH NR 

NC CH 

Greater scaup 

Aylkyt mtrilt 

nttrciict 

mtrilt 

VR 

CW RS 

Golden-eye 

Bmctphtit cltupiU 

stmtricsmt 

, cUmpuU 

UH WRee. 

CH CW 

Oldwquaw 

Clsmtuit kytmtUs 

— 

\ — 

VUH 

CW US 

Eider 

Somtltrit wtolUssim* 

drtsstri 

tmoUissfmt 

Ca.? 

NCL CH CW 

King eider 

Somsltrts sptctsbilis 

— 

— 

VR 

CaW 

White-winged scoter 

Mtlsmitts fuses 

dtgUmdi 

fuses 

UH 

CH CW 

Goosander (Am 
merganser) 

Mtrgus mtrttHStr 

smtricsmms 

Mtrtsmssr 

CH CW 

NL CW 

Red-breasted 

merganser 

Mertus strrttar 



CH 

NC CH CW 

Osprey 

Ptttdim ktlitrtui 

carolimtusis 

Vs Tartar 

UH NR 

UH NR? 

Goshawk 

AccipUtr gtuMis 

stricspiUms 

gtntiUs 

RU RW 

NU Res. 

Ronth legged hawk 

BrnitoUpopms 

s joktmrts 

butsoidts 

Utopia 

UWRes. 

UH UW 

CM CW 

Ooldca eagle 

Aimits cMynttos 

ctmdtnsis 

ckrynttos 

RWRcs. 

UW 

Harsh hawk 

Cinsu cytmtus 

kmdsomius 

cytmtus 

CH NL CWRes. 

CH NRL UW 

GyKalcaa 

Ftito rusHcoha 

obtoUtus 

rusticadms 

IRec 

RW 

Peregrins falcon 

PtUo psrttrinus 

DMJm 

ptrsfrimu 

RH VRWRas. 

NLR CH CW 

HerUn 

PtUo cotsmbsHms 

columbtrius 

tmhfft 

RH VRWRas. 

UM RS 


* In American literature the loons an called GavU. 
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Common Nams 

Sciawrinc Name 

Surarcan nc 

Occvsi 

LEMCI IN 

Ohio 

Denmark 

Ohio 

Denmark 

America* kestrel 

Falco span*Has 

spanaritu 

spas site 

CRee. 

Ca 

Partridge 

PtrHs pardis 

Pardix 

pardix 

INTR 

CRee. 

Pheasant 

Pkasiamu cokkicus 

miied 

mixed 





population 

population 

INTR 

INTR. 

Moorhen (galUnale) 

CalUtmla ckkropas 

ftrUeiHH 

cUoropus 

UK NL 

NC UM 

Black-bellied plorer 

•Sffsefarofa apt MtmoU 

— 

— 

UM 

CM 

Semipalmated plow 

Charadrius Us ticata 

samipatmatus 

kiatkula 

UM 

NC CM 

Upland plow 

Billie—Is loifiniak 

— 

— 

UM NL 

Ca 

Hudeoniaa curlew 






(whim but) 

Numttdm.t pkaaopus 

kudsonktu 

pbaaopsu 

RM 

CM US 

Lamer yHowfag 

Trbtpa Jtaaipas 

— 

— 

CM ' 

Ca. 

Roddy tunstooe. 

Araaaria intar pres 

morintUa 

intar pr is 

VUM 

NL UM 

Loot billed 

Jlanrhnphi 





dowitaber 

fritter 

scotopoccus 

scotopacans 

VRM 

Ca 

Wilson eealpe 

CapaUa gaUbmgo. 

daticata 

gaiUnago 

CM 

NC CM UW 

Sanderling 

CraeSht iOc 

— 

— 

UM 

UM RW 

Knot 

CaUdris cast *Hu 

rufus 

canutus 

RM 

CM RS 

Purple mud piper 

CaH+is m isrM—s 

mariitmaf 

maritime 

VRM 

UM UW 

Red backed 






■and pi per 

CaUdris at pirn 

pacific*. 

scMnrii 

UM 

NCL CM 




alpirn 


CM RW 

Buff-breasted 

TryngUas 





■and pi per 

sabraficoUis 

— 

— 

VRM 

Ca. 

Raff 

PkUomachms pagaax 

— 

— 

2 Roc 

NLC CM 

Red phelarope 

PktUropms fulicarius 

— 

— 

Ce 

VRM VRW 

Northern phalaxope 

Pkslaropms lobatus 

— 

— 

VRM 

UM RW 

Northern ekua 

Starcorarius the 

jJhw 

skaa 

Cm 

Ca. 

Pomarlne jaeger 

S Ur cor trims 






pomarimu 

—• 

— 

Ca 

UM 

Parasitic jaeger 

SlarcararHu 






parasiticus 

— 

— 

VR 

UM RS 

Loot-tailed jaeger 

Starcorarius 






iongicsstdus 

toaiUaadasf 

long! renter 

1 Rec 

UM 

Herrins gnU. 

Larus argautatsu 

smitksoaiamu 

argantatas 

NL CM UWRee. 

NC CM CW 

Great black-backed 






gull 

Lew mwnai 

— 

— 

C 

NL CW 

Glaucous full 

Lena hficrboraus 

kyPtrboMui 

iy par bor ns 

Ca 

UW 

Iceland gull 

Lem glamcoidas 

— 

— 

VR 

Ca. 

Kitttwake 

Rissa tridmctyU 

tridactyla 

tridactyla 

Ca 

NL USW 

i 8ablae ■ gull 

Xama mAM 

— 

— 

Ca. 

Ca. 

Black ten 

rWtfrwritf idftr 

surimmrnsis 

after 

UM NLC 

NLC RM 

OuU-WUed ten 

Galockaiidom miiotka 

aramaa 

MiiOtiC* 

? 

NL R8 

Caepiaa tern 

Hydrops ofst tshagrsm 

— 

— 

UM 

NCa? RM 

Caramon ten 

Stans* birwsdo 

kinmdo 

li-- 

mw 

CM NL 

NC CM 

Roeeateten 

Starm domgaUti 

doutaUH 

tesfsllff 

Ca. 

Ca 

Least ten 

Starm* •tbiframx 

antiltaram 

efa*Vosi 

VR 

NLC RM 

Bnmalch s murro 

UriakmH* 

tomtia 

lomtia 

Ca 

UW 

Yellow billed cuckoo 

Coccytus amtrirrmi 

amaricamms 

amaricamu 

CM NL 

Ca 

Barn owl 

Tyto stb* 

pratincot* 

guttata 

URoa. 

NC Ree. 

8oowy owl 

Nycfaa Msntiscs 

— 

— 

UWRee. 

UWRea. 

Hawk owl 

Sank stele 

caparock 

Stefa 

R VRN 

RW 

Long raied owl 

Ailo oter 

wiUtmlama 

otet 

R VRN 

NC UM UW 

Short-eared owi 

Arlojlfl—tw 

JUasmaus 

fiommaas 

UM VRN 

NLC UM 

Horned lark 

BromopbUa alpastris 

praticoU 

firm 

CM CN 

UM UW 



alpastris 


CWRee. 


Barn swallow 

Birwsdo rustic* 

arytbrogastar 

rustics 

VCM CN 

NC CM 

Bank swallow 

Riparia riparia 

riparia 

riparia 

CM UN 

NC CM 

Raven 

Corns cons 

principalis 

ans 

Ext 

NL Rea. 
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Table U—(Continu'd) 


Common Name 

Scrnmnc Name 

Bmanan in 

Occult UNCS IN 

Ohio 

Denmark 

OUo 

Denmark 

Magpie 

Picu pic4 

kndsouis 

Pics 

Ca 

NC Rea. 

Black-capped 






chickadee 

Punts utricapiUus 

Ulrica ptilus 

suiicunus 

URes. 

VR? 

Brown creeper 

CerUUu fsmiliarts 

smerksm 

mscrodsciyts 

CM UWRes, 

NC Res. 




fsmUlsris 


NLC UW 

Winter wren 

Troglodytes troglodytes 

kitmsits 

troglodytes 

CM UWRes 

NC CM CW 

Water pipit 

AtUktts spinoUttu 

ntbesenu 

littoruiis 

CM 

NL CM 

Waxwing 

Bombyallu gunulus 

pallidiceps 

garrulsts 

VRWRes. 

cw 

Northern ahrike 

Lanins excnbttor 

bortalis 

esatbilor 

VRWRes. 

NL CM CW 

Starling 

Sturms vulgaris 

rulguris 

vulgaris 

INTR. 

NC CM 

House sparrow 

Passer domtsiicms 

domusttcus 

domusttcus 

INTR. 

NC Res. 

Redpoll 

Curduelis JUmmca 

limns 

Jtsnme* 

VRWRes. 

CM CW 




bolboeUH 


UW 



atUpas 

exUipcs 

Ca, 

Ca. 

Pine grosbeak 

PMcola tnucUator 

Lnuuru 

unstcUslor 

Ca 

RW 

Red crossbill 

Loxia curvirostru 

pusilU 

curvirostre 

VRWRes 

NU UM 

White-winged 






crossbill 

Loxia UucopUra 

leucopUru 

bifasctala 

VRWRes. 

UW 

Lapland loogspur 

Culcarius Is ppontcus 

Ispponicus 

Ispponicus 

RWRes 

UW 

Snow bunting 

PUctropkenax nivalis 

nivalis 

nivalis 

RWRes 

CM CW 


The remaining 93 species can roughly be divided up into six groups 

1 Species that are rare and casual in both areas, occurring as transients or visitors Leach's 
petrel, Eastern glossy ibis, king eider, golden eagle, gyrfalcon, long billed dowitcher, aandcrlmg, 
buff breasted sandpiper, red ph ala rope, northern skua, Iceland gull, Sabine's gull, roseate tern, 
snowy owl pine grosbeak 

Of the 16 species rare in both countries almost all of them ore occasional stragglers from 
the north, exceptions are Eastern glossy ibis and roseate tern Eleven of them are water birds 

2 Species that occur in small numbers, scarce or irregular m both areas are Common 
loon, and Caspian tern of which the latter is an irregular breeding bird in Denmark, breeding 
with an interval of many years Both are northern species 

3 Species that are rare in the one and scarce or irregular m the other area 

Species rare in Ohio, and scarce or irregular but more numerous m Denmark are Gannet, 
white-fronted goose barnacle goose, merlin purple sandpiper, northern phalarope pomanne 
jaeger, parasitic jaeger, long tailed jaeger, glaucous gull, Brunmch’s murre, white-winged crossbill 
and Lapland long spur 

These 13 species are all more northern breeding species the European gannets do, however, 
breed as far south as Wales in England Ten of the species are water birds 

4 Species rare m the one and common transients in the other area 

Species rare in Ohio, common Species rare in Denmark, 

in Denmark common in Ohio 

Rough legged hawk Lesser yellow leg 

Black bellied plover 
Hudsonmn curlew (whimbrd) 

Knot 

Bohemian waxwing 

Redpoll 

Snow bunting 
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Of the eight species in this group, seven, namely, those rare in Ohio, but common m Den¬ 
mark, are northern species, three of them are water birds The bird rare m Denmark and common 
in Ohio, the letter yellow leg, is an occasional straggler across the Atlantic. 

5 Species breeding in one country, but not in the other 


Species breeding m Denmark, 

Species breeding in Ohio 

and not in Ohio 

and not in Denmark 

Eared grebe 

Black-crowned night heron 

Green winged teal 

Blue-winged teal 

European widgeon 

Osprey 

God wall 

American kestrel 

Eider 

Upland plover 

Goosander (Amer merganser) 

Yellow billed cuckoo 

Red breasted merganser 

Homed lark 

Goshawk 

Black capped chickadee 

Peregrine falcon 

Semipalmated plover 

Ruddy tumstone 

Wilson** Snipe 1 

Red backed sandpiper 

Ruff 

Great black backed gull 

Kittiwake 

Gull billed tern 

Least tern 

Raven 

Magpie 

Brown creeper 

Winter wren 

Water pipit 

Northern shrike 

Red crossbill 


An analysis of the above data shows that all of the 25 species, which are breeding birds in 
Denmark, but only transients or occasional visitors in Ohio (raven has been exterminated in 
Ohio), are without exception, northern species, 16 of them are water or wading birds 

Of the eight species recorded in, but not breeding in Denmark four are occasional stragglers 
from North America, namely, blue-winged teal, American kestrel upland plover and yellow billed 
cuckoo, and each of them only recorded once in Denmark The black ci owned night heron 
occurs as an occasional visitor from southern Europe the Scandinavian horned larks breed much 
farther north, namely, on the tundras and mountain plateaus of the Scandinavian peninsula (the 
complete difference in habitat and ecological requirements of Scandinavian and North Amen can 
homed larks is so striking that a study of the subject might be worth while) Concerning the 
remaining two species, the osprey formerly bred commonly in Denmark, but is now exterminated, 
maybe one or a few pairs are still found, the subspecies of the black-capped chickadee is moving 
up into Denmark from the South, and is suggested as a possible breeding bird in southernmost 
Denmark (Ldppenthin, 1646) 

6 Species breeding in both countnes are Mallard pintail, shoveller, marsh hawk, gallinule, 
herring gull black tern, common tern, bam owl long eared owl, short eared owl, bam swallow, 
bank swallow 

With the exception of the marsh hawk, of which family two other species are more common 
breeding birds m Denmark all of the species mentioned in this group are common breeding birds 

’Listed by Troutman (1035 7) as common migrant only Hicks (1035 152) lists it as a 
breeding bird in three northeastern counties, but says the ir species is likely to disappear as a 
breeding bird withm a few years ' 
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in Denmark, whereas in Ohio only a few of them an ao widely distributed in the state that they 
may be called common 

Mallard, pintail, shoveller, herring gull, black tem and common tern are restricted to a few 
areas along or m Lake Brie, marsh hawk, gallintile, long-eared owl, and bank swallow are mostly 
found m the northern part of the state, short-eared owl scattered, but mostly in the northern 
part, barn owl over most of the state, but most common in the southern part of the stats, bam 
swallow is found all over the state of Ohio Six of the U species are water birds. 

POSSIBLE REASONS FOR SIMILARITIES AND DIFFERENCES IN AVIFAUNAS 
What conclusions may be derived from the above given data concerning com¬ 
position, quantity, and reasons for differences m the avifaunas of these two remote 
areas? First, let us consider the number of species recorded It is striking to 
see that Denmark, even if it is much smaller in area, has a list of species almost as 
long as that for Ohio (resp 334 and 343) If the number of species recorded were 
in the same proportion to a unit of land as in Denmark, there should have been 
831 species recorded from Ohio Conversely, if the number of birds decreased m 

{ iroportion to the unit of land there should only have been 138 species recorded 
rom Denmark, which is less than the number of regular breeding birds in the 
country Interpretation of the foregoing statements should not be misconstrued 
It is not meant that the number of bird species within an area is proportional to 
the sue of the area Many other factors such as variety of habitats, geographical 
location, isolation, climate and vegetation are of much importance in this respect 
Rather, it is the author’s contention to point out the fact that more species could 
be expected from Ohio if its geographical location were similar to that of Denmark’s 
The land areas of Ohio and Denmark are respectively 41,222 and 16,576 square 
miles 

How does this diversity come about? 

The reasons may be listed as follows 

(a) Denmark is the apex of the European continent and as such the connecting 
link (flyways and migration routes) between middle and western Europe and 
Fenno-Scandia-Sibena, as well as many northern birds winter in Denmark 

(b) Denmark is an archipelago consisting of one peninsula and 483 islands, 
thus getting its share of migrating and wandering around water birds 

(c) Denmark, because of its position between southern and northern faunas, 
gets its share of both faunas, further occasional visits of southern birds, and all 
northern migrants 

(d) Denmark has a diversity in vegetation, landscape form, and land-use not 
found m Ohio 


(a) Denmark as the ape* of the European Continent 
The importance of peninsulas and islands as migration routes of birds has been 
known for a long tune 

Denmark’s geographical position as an apex of the European continent, with 
the Jutland peninsula protruding north from the continent and the islands extend¬ 
ing eastward to the southern part of Sweden, makes the country a natural bridge 
for many of the birds coming from northern Scandinavia and Siberia 

Salomonson (1038 36) mentions how the ducks wintering in England were 
shown by banding to come from Denmark, Sweden, Finland, western Russia, 
Balticum, most of these birds migrating in a southwesterly direction over Denmark 
Blume and Frdlich (1946) have recently shown how a great part of Scandinavian 
birds-of-prey migrate over the eastern part of Denmark 

Many of the birds coming from the North winter in Denmark These 
especially diving ducks m the seas around the country, but also loons, swans, 
certain birds-of-prey, and a few passerines, as the dipper, Ctnclus cnclm, 
brambling, Fnngtlla monttfnngtUa and snow-bunting, Plectorphena* ntvalts 

The migration of many species, (one good example is the wood cock, Scolopa* 
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nuttcola), takes place from Jutland over Skagerrak to southern Norway or over 
Kattegat to Sweden These birds thus migrate over a broad front, and during 
the migration seasons are found over nearly the whole country in suitable habitats 
Others, as the above mentioned birds-of-piey, follow the eastern part of Sjselland 
and the smaller islands south of it As indicated by Holm (1940), ducks (especially 
diving ducks), breedingin the Baltic Sea and the Gulf of Bothnia, migrate along 
the eastern shores of Sweden and enter Danish waters around the southern tip 
of Sweden 

As a matter of interest it should be pointed out that the Zoological Museum 
of Kfibenhavns Universitet has an agreement with the personnel of the Danish 
light-houses that all birds killed by flying against the light-houses and found 
at the light-houses are to be turned in to the museum A great number of birds 
are secured annually this way It might also be mentioned that duck traps were 
legal up to 1031 In one of these, on the island of Fan6 off the west coast of 
Jutland, 3100 ducks were caught annually from 1900-1927 (Weismann, 1939 207), 
indicating the number of ducks passing by 

One difference between Ohio and Denmark is that Ohio as part of a vast conti¬ 
nent, and without outstanding features of any land to attract migrating birds, only 
gets a relatively small share of migrating birds, mostly land birds and birds 
migrating over a broad front, whereas Denmark lies on the direct migration routes 
and is passed by almost all of the birds migrating to or from Norway and Sweden, 
and also many birds from Finland, northern and western Russia ana Balticum 


(6) Denmark as an Archipelago 

A comparison of the data in Table 2 and the other information given above 
shows that Denmark is ahead of Ohio concerning the frequency in which the 
different species in common occur, and further, that out of the 99 species, 63 
(64 per cent) are water or wading birds, and of these 63 species 28 are more common 
in Denmark than in Ohio, and 15 of them breed in Denmark and not in Ohio 
The difference in composition in the avifaunas will also appear from a consider¬ 
ation of the total number of birds listed for the two areas 

Of Ohio’s 343 species, 134 (39 per cent) are water or wading birds, of which 27 
(20 per cent) do breed in Ohio 

Of Denmark’s 334 species, 153 (46 per cent) are watei or wading birds of 
which 65 (42 per cent) do breed in Denmark, most of them abundantly 

There can also be no doubt that several of the species which have occurred as 
occasional visitors m Denmark have come to the country because of its geographical 
position in the sea 

Good examples, for upholding this hypothesis, are some of the stragglers from 
North America Blue-winged teal, lesser yellow-leg, and buff-breasted sandpiper, 
three species which undoubtedly never would have reached Denmark were it not 
for its location and connection with the Atlantic Ocean 

It is also characteristic that where, e g, the lesser yellow-leg has occurred m 
Europe in addition to the Danish record it has been m countries with a seashore, 
namely, nine records from the British Isles, and it has also been recorded from 
Holland (Hdmng, 1942 45) 

As another indicator of the importance of the surrounding sea the following 
might be mentioned From the area around Homing in the heart of Jutland, 
54 km to the North Sea and one of the places m Denmark farthest away irom 
the sea, Overgaard (1932) mentions 143 species of birds observed Wittrup Jensen 
(1937) obserred 105 species of buds m Fyn, on a farm 4 km from the shore-of the 
Great Belt In contrast to this, Harboe (1939) observed 173 species at Praestd, at 
the seashore, and I have observed 194 species m my home region at Vejle, Veile 
Fjord It is characteristic, too, that the buds that are lacking m making up the 
greater species list m the inland areas are water and shore birds 
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An illustration of the importance and abundance of the water bird group is also 
given in the annual kill records collected by the Danish Game Department 

The latest figures are from 1946 (Dansk Jagttidende, 64 138), and show that 
the total kill of waterfowl, sea and shore birds for that year was 

371 674 pond ducks 
130 661 diving ducks 
0,814 geese 
79,876 gulls 

20 006 other swimming birds 

27 060 wood cocks 
41,282 snipes 

28 608 curlews 
2 605 herons 

20 684 other shore birds 

In all, 1,033,849 waterfowl, sea and shore birds were shot, most of which are 
good eatable game birds 

Comparable figures are unfortunately not available for Ohio, but the number 
of waterfowl shot is much less, and shore birds are not legal game birds in Ohio 
Darnel L Leedy’s figures (1947 5) show that 2 03 per cent of Ohio's total game kill 
is ducks, 0 05 per cent geese, and 0 3 per cent coots, waterfowl and other water 
birds in all comprising 2 38 per cent of the total game kill in Ohio, whereas this 
group of birds in Denmark comprises 54 per cent of the eatable game killed In 
Ohio there was 0 26 duck shot per hunter, whereas m Denmark there were 5 5 
duck shot per hunter, or 22 times more ducks shot per hunter in Denmark than 
in Ohio 

(c) Ohto and Denmark as border areas 
between North and South 

To some extent Ohio and Denmark occupy similar positions as border areas 
between north and south, both areas getting a fair share of the northern and 
southern bird elements Very few of these northern birds, however, breed m 
Ohio, whereas many breed m Denmark, these species are listed in group 5, p 23 
A compnson of the groups of birds listed, pp 20-22, will show how most 
of the birds in common for Ohio and Denmark are most common m Denmark, and 
the ones that are not are mostly birds native of the North American Continent and 
bo stragglers to Denmark 

Examples of some northern species that breed m Denmark, but only occur 
occasionally m Ohio, are eider, goosander (Am merganser), goshawk, peregrine 
falcon, kittiwake, raven, magpie, northern shrike, and red crossbill 

Of the birds in common for the two areas, Ohio has the black-crowned night 
heron as a common breeding bird in suitable habitats, this bird is a southern 
species, and has only been recorded a few tunes from Denmark as a straggler 
from breed mg colonies in southern Europe or Africa 

Other species, not found m Denmark, add much more to the southern character 
of Ohio’s bud fauna, especially the New World birds hummingbirds, and also the 
vultures Vultures arc found in southern Europe and Africa, from where three 
species (Aegyptus monachus, Gyps fulvus, and Neophron perenopterus) have 
straggled to Denmark, a total of six individuals having been recorded from the 
country (Hdmng, 1934) 

Species, such as many New World warblers, Parultda, the various Ietmdee, 
tanagera, Thrauptda and others, add still more to the southern characterized bud 
fauna of Ohio Above all, the ruby-throated hummingbird, Archilochus colubrts, 
is the sensation for the ornithologist from a nordic country 

The glossy ibis, which in North America breeds in peninsular Florida, and in 



No 1 


AVIFAUNAS OF OHIO AND DENMARK 


27 


Europe in the Lower Danube valley, South Spam and South Russia, has been 
recorded in both Denmark and Ohio also 

(</) The diversity tn landscape, vegetation 
and land-use m Denmark 

A very important factor for the large number of birds found in Denmark is 
the diversity of the Danish landscape 

Roughly speaking, Ohio consists of the flat western farm land part and the hilly 
eastern dairy section and southern forest land In addition, the Lake Erie shore¬ 
line, rivers, lakes, and ponds add to its varying landscape 

In spite of its smallness Denmark shows a more varied type of landscape, 
including a long sea-shorcline (4,622 miles), a large number of islands m the sea 
of which 383 are uninhabited, and many of them rocky, long, narrow fiords, a 
great number of streams, creeks and brooks, ponds and lakes, vast marsh lands, 
sand-dunes, large closed and open bays, moorlands and heath, great pme and 
spruce forests m addition to deciduous forests, and farmland with many fencerows 
and windbreaks 

The importance of Denmark’s location in the sea has been discussed above 

The long sea-shore affords habitat for a variety of birds, on the sand strand 
itself breed the least tern, semipalmatcd plover, oyster-catcher and others, on 
the adjoining strand meadows a great many birds may be found breeding gulls, 
terns, ducks and shore birds 

The islands are often densely populated with birds gulls, terns, ducks and shore 
birds On rocky islands breed eiders, tumstones, kittiwakes, murres, razor-billed 
auks and black guillemots Along the fjords are sometimes found strand meadows 
with suitable habitats for waterfowl and shore buds, and the fjords are often a 
preferred wintering area for diving ducks, loons and gulls 

Ponds and lakes harbor waterfowl and shore birds, marsh lands the same 
variety of species plus others as various harriers, bitterns and godwits In not 
too wet marsh lands the short-eared owls occur 

The sand-dunes have a very characteristic flora, but bird life is scarce, wheatears, 
Oenanthe oenanlhe being one species that commonly is found there, in addition to 
gulls and terns from the nearby sea 

The heath, occupying 7 5 per cent of the total land area, is a very characteristic 
type of land with a very distinct flora and fauna Birds chara^ tenstic of the heath 
are the golden plover, black grouse, Lyrurus letnx, and wood sandpiper, Tnnga 
glareola , in the wetter parts Since 1930 the curlew, Numenius arquata, has 
started breeding in increasing numbers (Westcrskov, 1942 a), and seems to take 
over certain heaths after the plover that has decreased in number 

Since about 1870 increased plantings of conifers have been made because of the 
high prices for softwood These plantings have resulted in a rapid increase in 
coniferous forest lands Newcomers to these plantations are the crested tit, 
Parus ertstatus, which immigrated to Denmark as a breeding bird in the last 
decade of the 19th century, and since has spread to plantations all over Jutland 
(Jespersen, 1944), mistle thrush, Turdus viscivorus , red crossbill, Loxia curwostra , 
green woodpecker, Montagu’s hamer, Circus pygargus , European woodcock, and 
others (Paulsen, 1947) 

Concerning land-use methods, the extensive use of fencerows and windbreaks 
especially, is of great benefit to the bird life m Denmark The fencerows furnish 
shelter, nesting sites and food for a great variety of Passerines The influence of 
fencerows on the number of birds present will be discussed further in another 
paper 

Ohio does not offer the variety of habitats found in Denmark The number 
of buds found in the farm land section is lower because of lack of fencerows for 
shelter and nesting sites The intensive farming of vast areas of the same crop 
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does not yield the variety of food and nesting sites as the smaller, often irregular 
shaped Danish fields 

CLOSELY RELATED SPECIES IN ADDITION TO IDENTICAL ONES 
In addition to the species, mentioned m Table 2, that have been recorded 
from both Ohio and Denmark, a number of other birds, very much alike m general 
appearance, are found in both areas 

Many of the species I refer to here are so much alike that they can not be told 
apart when seen in the field, as e g, the American great blue heron, Ardea kerodtas f 
ana the European common heron, Ardea ctnerea Others, as eg, the blue jay, 
CyanoctUa crxsiaia , and the European jay, Garrulus gland art us, behave and act 
alike, live in comparable habitats, are shaped alike, and their voices are much 
alike, but they vary somewhat in size and color 

These species, that are listed in Table 3, contribute probably almost as much 
to the similarity of Ohio and Denmark avifaunas as all of the 99 identical species 
lumped together Many of the birds of this group are common breeding birds 
in both areas, whereas only a very few of the identical species, listed in Table 2, do 
breed commonly in both regions 

A matter like this can only be based on a personal estimate of which birds appear 
alike to the observer The following list is proposed as such a list, with all the 
limitations such a list may have 


TABLE III 

Closely Related Bird Species Pound in Ohio and Denmark 

Key symbols as in Table I 


OHIO 

DENMARK 

Name 

Occur eiNO£ 

Name 

Occv names 

Great blue heron, Arif htrodia i 

CM NL 

Common heron Arif cintrf 

CM NC 

Am bittern, BoMteu inUffaonu 

CM NL 

Bur bittern Boiaarus UaUarii 

NL 

Redhead Nynx* imtrictm 

UM 

Pochard Nyncafarim 

NLC CM 

Sharpehtoned hawk AuipiUr vaka 

UM RN 

Sparrow hawk t AuipiUr nni 

NC CM 

Red tailed hawk Brdao bortaLU 

UWRee, RN 

Bustard Baiao bmiao 

NC CM 

Bald eaile * HaHartus Untocaphahu 

RWRee VRN 

Sea eagle HaUarbu albkiUa 

EN UW 

Virginia rail Ratlms UmUoU 

UM NL 

Water rail ReJIiu aguatinu 

NL CM 

8ora Pontm caroiim 

NL CM 

Spotted crake Pores*# ponam 

NL UM 

American coot * Folk* amrricam 

CM NL 

Coot FmUfMtn 

NC CM 

Golden plover PlmiaUs dominie* 

UM 

Golden plover Plmialis apricaria 

NL CM 

Woodcock Pllfnkfi Minor 

UM NL 

Woodcock Scolopas nuticoU 

NL CM 

Am Avocet * KevarWrostre amaritam 

Ca, 

Avocet Rtcanirostra arouUa 

NCL 

Bonaparte e lull Lams pkiiadripki s 

CM 

Black headed gall Lana riditnmdm 

CW NC CM 

Ring billed pull Lenu idawaransis 

CM UWRee 

Common gall Lana cam* 

NC CM CW 

Great horned owl Bubo air g&tiaxus 

URes 

Great homed ow! Babobabo 

EN RW 

Barred owl Stris eerie 

URee 

Tawny owl SlHralsco 

NC Rea 

Whip-poor will Ctprimulgu* aocifcrus 

NL CM 

Nightjar CapHmmlgus ntropmut 

NCL UM 

Chimney ewift Cfcetare paUgUa 

NL CM 

Swift Apmsapws 

NC CM 

Hairy woodpecker Dryobatts aiihsas 

CRee 

Gnat spotted woodpecker Dryobatu 




major 

NC Ren 

Crow • Cornu braebyrkptebos 

VCM CN 

Crow Coma coram* 

NC CM CW 

Bine jay CytmocUU cristata 

CRee 

Jay Gamins gfaniarius 

NC CM 

Whitebr nuthatch Sitia canUanuis 

CRee 

Nuthatch SiUa rwrofma 

NC Rea 

Wood thrnefa UyiockbU mustslim 

CM NL 

Songthruifc Tmiu aricatorum 

NC CM 

Golden-crowned kinglet Fagabu satrapa 

CM UWRee 

Goldcrnet Fagabu ragaims 

NC Rea. CM 

Eastern phoebe SayonHs pkoaba 

NC CM 

Spotted flycatcher Muscicapa striata 

CN CM 

Ptoe MaUn, Spimu pbams 

UM RWRee 

Slelrin, CanbuUs spbau 

NL CM CW 


"Certain efantiar Americas sad European epecka at birds are eooMdered bjr a mop o ( onritbologista to beraoee 
el tbs eaina epo£iaa and could aooordingly be lifted la Table II ThSli tednde for example the America bald 
eagle and European see eagle coot avooet and crow 
t Not to be c o nfu t ed with the American epeirow hawk the Am. k c tir c l FrXco sparvtrius 
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It is obvious, however, that some other species, found m exactly the same 
habitats, are more or less alike, even if the difference in size or appearance is so 
great they do not have much similarity in appearance 

These birds, which have what might be called ecological niche similarities, are 

Belted kingfisher, Megaceryle alcyon in Ohio and kingfisher, Alcedo atlkis, in 
Denmark, both living at streams and lakes, having their nests m a burrowed hole in 
stream banks 

Flicker, Colaptus auraltu, in Ohio and green woodpecker, Ptcus ttrtdts, in 
Denmark, both mature forest species, much alike in behavior, size, flight and 
screech 

Robin, Turdus mtgralortus, in Ohio and blackbird, Turdus merula, in Denmark, 
both being woods-parks birds, and living in gardens and where possible around 
human dwellings 

Finally two species may be mentioned which live in the same ecological niches, 
and playing the same role in people’s mind as messengers of spring, namely, the 
Killdeer, Charadnus voctferus, in Ohio fields, and the lapwing, Vanellus vancllus, 
of Danish fields Where you look for lapwings in the fields of Denmark, you look 
for killdeer in Ohio 

In order to test my idea about this I asked Dr Daniel L Leedy, of the Ohio 
Wildlife Research Unit, who served in England during the war, what the counter¬ 
part of the killdeer was in England And I got the answer Lapwing 

A GENERAL A VIKA LINISTIC COMPARISON 

It is difficult to summarize the heterogenous bulk of information given above 
Certain conclusions may be denved however, concerning similarities in the bud 
faunas 

The two types of habitats where the greatest similarity is found are urban areas 
and water areas 

In cities English sparrows and starlings arc as common m Ohio as in Denmark, 
and during the summer time the swifts are seen over Ohio cities as well as over 
Danish cities 

Lake shores, islands, ponds and streams have, however, the greatest number of 
similar birds ducks, gulls, terns, shore birds, coots, gallinules, etcetera 

Farmlands in both areas have the introduced pheasant and the European 
partridge, whereas most of the other birds found in the fields ire different 

Birds of the forests are not much alike, certain birds-of-prey, crows, wrens, 
kinglets, and others, occur in both areas, some of them tn the same species, others 
belonging to various genera, but yet rather alike 

For convenience in comparing the avifaunas of Ohio and Denmark the birds 
may be grouped as follows 

1) Subspecies that are identical and occupying the same ecological niches, and 
breeding commonly in both areas, as the introduced sparrows and starlings, other 
species as mallard and bank swallow 

2) Species that arc alike, but different subspecies, breed in both areas, as the 
bam swallow, marsh hawk and gallinule 

3) Species that are different (yet much alike in appearance), but belonging 
to the same genus, occupying the same ecological niches, and breeding m both 
areas, as the great blue heron, coot, and sharpshinned hawk 

4) Species that belong to different genera, but yet are so externally alike £hat 
they are easily recognized as “identical” when seen in the field, as the woodcock 
and chimney swift 

5) Species that are definitely different in color pattern or size, but which 
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occupy the same ecological niches, as the belted kingfisher, flicker and robin in 
Ohio compared to kingfisher, green woodpecker and blackbird in Denmark. 

How similar or dissimilar the general bird picture is will best appear from 
some examples of birds seen at various seasons and in various habitats m the two 
areas 

During a trip to the University woodlot, Ohio State University's farm, on 
April 6 1947,1 saw 21 species of which only two could have been seen on a similar 
trip in Denmark, namely, English sparrow and starling Species rather similar to 
Danish species found in similar habitat, were the kestrel, flicker, phoebe and crow 
During a tnp to the forest at Bamt, Vejle Fjord, Denmark, on April 9, 1944, 
1 saw 24 species of which only the starling could have been found m Ohio, too 
Species resembling American ones were crow, green woodpecker, great spotted 
woodpecker, buzzard and sparrow hawk 

On a tnp to Starve Island, Lake Ene, June 18,1947,1 found five species breeding 
on the small island, of which the two, common tern and herring gull, breed m 
similar habitats m Denmark, and two of the others have “relatives” in similar 
Danish liabitat, namely, the black duck and spotted sandpiper 

On a tnp to the island of Langli in Ho Bugt in Denmark, June 4, 
1942 (Westcrskov, 1942 b), I observed 15 species of birds of which the 14 were 
breeding Of these 14 species five could have been found m a similar habitat 
in Ohio, namely, semipalmated plover, herring gull, common tern, bam swallow, 
and starling (the last two breeding at the shepherd's house) 

These few examples could be supplemented with many more, but they give a 
little idea about which similar species are seen 

The variety in habitats in the Danish archipelago compared with the more 
homogeneous look of the state of Ohio as a small part of a vast continent affords 
possibilities for interesting comparisons m faumstic and flonstic fields 

Further studies and comparisons between regions in various parts of the world 
are suggested, and might yield unexpected results not only concerning ecological 
compositions and evolution, but might even render a basis for suggestions in 
applied phases of ecology, as wildlife management, agriculture and forestry 

SUMMARY 

In spite of various geographical locations and differences in climate, vegetation, 
landscape form and land-use, the State of Ohio and the Kingdom of Denmark 
have a certain degree of similarity in avifaunas, especially concerning the water 
birds ducks, gulls, terns, etc 

Three hundred and forty-three species of birds have been recorded from Ohio, 
and 334 from Denmark Of these no less than 99 species have been recorded in 
both areas Sixty-four percent of these are water or wading birds 

Most of the buds recorded from both areas are more common in Denmark 
than m Ohio Of the 46 species breeding in either country, 13 breed m both areas, 
8 in Ohio only, and 25 in Denmark only 

The mam reasons for the proportionately greater number of species in Denmark 
and greater frequency of those species present are thought to be first, the geo¬ 
graphical position of the country as an apex of the European continent, thus 
being the connecting link (flyway) between western Europe and Fenno-Scandia- 
Sibena, and affording wintering grounds for many northern birds, especially 
diving ducks 

Second, Denmark is an archipelago consisting of one peninsula and 483 islands, 
thus getting its share of migrating and wandering around water birds 

Third, both areas are more or less intermediate between northern and southern 
faunas, but Denmark most so 
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Finally, there is a diversity in vegetation, landscape form and land-use in 
Denmark not found m Ohio 

In addition to identical species occurring m the two areas a number of buds 
are so much alike that often they cannot be identified in the field Twenty-six 
such species are listed 

Greatest similarity in the avifaunas are found at lakeshores and seashores, 
and m towns Very few birds of field and forest are the same in the two areas 
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STUDIES IN HUMAN INHERITANCE XXXIV 
FURTHER DATA ON THE LINKAGE OF THE GENES FOR 
SICKLE CELLS AND THE M-N BLOOD TYPES 

LAURENCE H SNYDER, HELEN CLARKE AND CARL V MOORE 
The University of Oklahoma, Norman, Oklahoma, Department of Medicine, 
Washington University, and Barnes Hospital, St Louis 

The demonstration of linkage between human genes has long been an ideal of 
laboratories of human genetics Many studies have been made along this line, 
mostly with negative results A few instances of probable linkage have been 
reported (Penrose, 1935, Haldane, 1930, Burks, 1937, Rife, 1941, Hoogvliet, 1942 
Snyder and Palmer, 1943, Kallis and Schweitzer, 1943, Penrose, 1940, Kloepfer, 
1940), but these have largely involved either sex-linked characters or variable 
traits, the exact hereditary nature of which is not known For a comprehensive 
summary of the linkage studies earned out to date, see Kloepfer, 1940 

Recently we presented evidence for the first instance of autosomal linkage 
involving proved unit factors (Snyder, Russell and Graham, 1947) Both coupling 
and repulsion phases were demonstrated This discovery was of sufficient impor¬ 
tance to warrant the intensive search for more data We have therefore concen¬ 
trated our attention on the obtaining of families showing the sickle cell trait, in 
which the sickle cell parent was type MN We have found a number of such 
families, and some of them arc of suitable nature to provide linkage data The 
additional families uphold the hypothesis that the genes for sickle cells and for the 
M-N types are linked, and that the gene for sickle cells is transmitted independently 
of the genes for the A-B groups and the Rh types 

The complete data including those of Snyder Russell and Graham, are 
presented below For the association between sickle cells and the M-N types 
(Table I), the total score (summation of X) is seen to be 12 72 with a variance 


TABLE I 

Linkage Data on the Genfs for Sickle Cells and the M N Blood Types 


Finney 

lype 

Family 

Number 

a 

b 

c 

d 

7 

K 

3 

30 

mam 

0 



1 00 

1 000 

4 

7 


0 


1 

0 00 

6 000 

4 

8 

1 

0 


2 

3 00 

3 000 

4 

11 

l 

2 


0 

0 00 

6 000 

4 

17 

0 

1 


1 

-1 00 

1 000 

18 

37 

i 

1 

i 


-0 11 

0 540 

18 

38 

■■ 


4 


-0 78 

1 087 

18 

30 



0 


3 83 

0 041 

18 

40 

U 

1 

2 

0 

0 78 

0 540 



■ 




12 72 

21 026 


(summation of K) of 21 020 Since the total score exceeds 2 33 times the square 
root of the variance (12 72 exceeds 10 09), the evidence against the hypothesis of 
random assortment is significant at the one percent level 

The crossover percentage (c) may be estimated from the formula 

c - 1—1 ^ « which gives a value of 0 111 
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For the record, the corresponding tables for the A-B blood groups and the 
Rh types are also presented (Tables II and III), indicating the independent 
transmission of these genes and the gene for sickle cells In neither case does the 
total score even approach the square root of the variance 

Finney's modifications of Fisher's methods were used throughout the analyses 
(Finney, 1940) 


TABI* II 

Linkage Data on the Genes for Sickle Cells and the A B Blood Groups 


Finney 

Type 

Family 

Number 
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b 

c 

d 

7 

lv 

5 

1 

1 

I 

1 

2 

—2 000 
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5 

16 

1 

1 

0 

0 

-1 000 
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20 

2 

| 1 

1 

2 
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5 

30 

1 

! i 
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5 

34 

2 


2 
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5 

36 

1 

1 

2 
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6 

16 

I 

1 

0 
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7 

36 
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0 

2 

2 

—0 222 

1 333 

7 

37 

1 


I 

1 
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0 778 

7 

38 

2 

fil 

3 

1 

—0 600 

2 778 

7 

39 

1 

0 

2 

1 

—8 444 
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—18 610 

49 460 


TABLE III 

Linkage Data on the Genes tor Sickle Cells and the Rh Blood Types 


Finney 

Type 

Family 
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c 
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K 

5 
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6 
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1 
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1 
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12 
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1 

1 
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6 

8 

1 
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6 

16 

1 

- 

1 

0 


0 238 

7 

38 

3 

l 
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7 

39 

1 

2 

0 

1 
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7 

40 

2 
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I 
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36 

1 

1 

1 

1 
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—1 802 
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THE INFLUENCE OF GEOLOGY IN OHIO PLACE-NAMES 

KENNETH COTTINGHAM, 

The Ohio Fuel Gaa Company, 

Cohimbua, Ohio 

Except for those of Indian origin, surprisingly few place-names m Ohio sprang 
from that most direct manner of choosing a name—the geography, geology, or 
environment of the locality The Indian, having little tradition or historical 
ties in his background, selected his names from appearances, and usually with an 
association, sometimes general, sometimes pointed, to surroundings The Indian 
word from which Ohio was derived is said to have meant 11 beautiful nver” San¬ 
dusky was named for its cold streams, the Tuscarawas for “wide mouth" Hocking 
signified “the gourd” or "the bottle" because of the resemblance, in the rock basin 
and spillway at its edge, at Rock Mill The Indian’s name for Mt Pleasant at 
Lancaster was “The Standingstone”, a choice certainly far more vivid than the 
present designation 

It is almost impossible to trace Indian names to their derivation because of 
dialects involved, and because to white men who tried to record them, the originals 
were full of strange consonants and misleading gutterals As a result, Indian 
names were handled roughly as they went through French and then English trans¬ 
lations, and they were even more severely dealt with by early cartographers who 
received them orally from explorers and soldiers Occasional names took a form 
that made their source uncertain—they may equally well have been Indian or 
French or English Chagrin is such a word According to the well-known ac¬ 
count, it was given by Moses Cleaveland in 1796 when he and the exploring group 
he led mistook the Cnagnn River for the Cuyahoga, and when, upon discovering 
their error, Cleaveland chose the particular name because it expressed the emotional 
reaction of his party Bearing in mind that this is a region where other large 
streams have names of French origin—Grand, Roche (now Rocky) and Vermilion— 
and the fact that the word "chagrin” seems strangely out of character, there is 
reasonable ground for being dubious as to the story On Rufus Putnam's map 
of January, 1804, the nver is shown as Shagum, and in early histones the name 
has been given as Shagrtn, supposedly meaning, in local Indian dialect, “dear” 
Finally, to confuse the matter further, Saguin’s Post, or French Town, is said to 
have been located a few miles away on the Cuyahoga m what is now Brooklyn 
Township 

While English-speaking people had little patience with Indian place-names, 
the French were careful to preserve them even though many of the originals were 
translated and preserved in the French form Perhaps it is for the same reason 
that French on a menu is more enticing than English, nevertheless the fact is that 
French geographic names have an imagery and originality that is rarely equalled 
in English Who wouldn't prefer Baton Rouge to Red Stick, or even to Red 
Cypress, for which, because of the abundant cypress trees, the place was evidently 
named 7 Or where is the childlike idiom of the Indian better preserved than m the 
name Trempealeau? That huge rock hill, an island m toe Mississippi, the Indian 
called "The Mountain Soaking in the Water", the French equivalent, “La montagne 
qui trempe a l’eau” is descriptive poetry too rarely found in geographic names 

The origin of a geographic name is frequently difficult to trace because of 
outright changes Even more difficulty results from modifications and distortions 
which some names underwent Throughout toe United States, any number of 
towns, nvers and lakes bear names entirely different than their originals, changes 
sometimes made by natives who had a struggle with the original spelling, sometimes 
(for toe same reason, apparently) by the Post Office Department or the Board on 
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Geographic Names, and frequently with little credit to whatever person or agency 
was responsible For English-speaking people had as little patience with French 
names as with Indian! In southern Arkansas, in a region with a liberal scattering 
of names of French origin, is the oil town, Smackover Originally it was a trail, 
arched over by spreading trees, and the French named it the “covered way”, or 
Che min Couvert Now, Chemin Convert was hard to Bay and harder to spell, 
so it became something sensible—first, Smack Cover, and then Smack Over At 
the foot of the Gros Ventre mountains—a name, by the way, for the anatomical 
development of a particular tribe of Indians—is the town in Wyoming with the 
telescoped name Grovont In northern Michigan, the island Bois Blanc, named 
for the white birches, is known as Bob Lo, and in Missouri, Bois Brute, meaning 
"burned woods”, is Bob Ruley Simplification is not alone to blame for ridiculous 
changes, for some resulted from such things as attempts at euphemism and polite 
speech A few miles west of the Muskingum County line, on Route 40, is Buzzard 
Glory Knob, re-styled some years ago Crow’s Nest—a change involving a contra¬ 
diction of natural fact, and a substitution of the commonplace for a name that 
was bright with color and melody and motion 

Those who named early settlements believed as zealously as the father of 
Tristram Shandy in the destiny of a name, consequently many that were chosen 
were deliberately stilted It has been said that Ohio is surpassed only by Penn¬ 
sylvania (1) m the number of classical geographic names Xenia, Gallipohs, and 
Akron (the last, it might be said, of geological origin) are a few of Ohio's classical 
names Local color in the choice of a name was probably regarded as a handicap 
to future development For many reasons, therefore, geological names are in the 
minority in Ohio Where they can be found, they represent obscure and sometimes 
forgotten places, and often they have a narrow and frequently trivial application 

NAMES BASED ON WATER SUPPLY 

One category into which geologic place-names are grouped is based on the 
source and nature of the water supply The largest Ohio city so named, though 
from the frequency elsewhere it might be assumed to have been a "transferred" 
name, is Springfield The first settler in Springfield was James Demint, who arrived 
in 1799 The site was surveyed m 1801 by John Daugherty, and the following 
year Simon Kenton moved to what is now West Springfield The name Springfield 
was chosen by Mrs Kenton because of the many springs along the cliffs of Buck 
Creek Spnngboro, in northern Warren County, the site of a spring which is said 
by Fuller (2) to be one of the largest in southwestern Ohio, issues from thick drift 
deposits Yellow Springs, in Greene County—particularly the largest spring which 
gave the place its name—flows from the Springfield limestone, and is so charged 
with calcium carbonate that it has built large deposits of travertine at the surface 
The iron carbonate "chalybeate" water has given the deposits a definite rust-yellow 
color At Green Springs, on the Sencca-Sandusky County line, a number of springs 
(3) come from the Tymochtee limestone One of these discharges 8 million gallons 
per day, and was so prized by the Seneca Indians that, when the white man was 
about to take over the spring in 1814, the Indians attempted to choke off its flow 
by filling the basin with rocks and logs 

Two villages were given more descriptive names Sinking Spnng, in Adams 
County, was named for a small flow which, after emerging from Niagaran lime¬ 
stone, disappears underground m joints of eastward-dipping rocks In Ross 
County is Spout Spring, now known as Humboldt, an artesian-Tike discharge from 
the contact of the Omo shale and the underlying limestone, which at one time 
spouted water from a hollow log driven horizontally into the crevice 

The town adjacent to the largest spnng in northern Ohio was given a classical 
name—c W-alia Water from nearby Blue Hole in a volume of approximately 
7 million gallons per day is responsible for the name of Cold Creek, and also the 
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Indian "Sandusky", which had the same meaning Another city with a classical, 
and probably the most musical name m Ohio, is Bellefontaine, so called because 
of the numerous springs from the limestone outlier and glacial gravels around it 

NAMES FROM MINERAL RESOURCES 

Mineral resources have been the basis for most of Ohio’s geological place-names, 
and, as might be expected, coal leads all others The first coal used m Cleveland 
(4) and on Lake Ene was shipped over the then new Ohio canal in 1828, and came 
from Coal Hill in Tallmadge Township, Summit County, from a mine owned by 
Henry Newberry, the father of J S Newberry the geologist Coalburg, in the 
southeast corner of Trumbull County, furnished one of the first lron-malong coals 
to be used anywhere This was the Sharon coal, and because it could be used 
without first coking, it gave the Youngstown area an early impetus m the iron 
industry In Weathersneld Township, Trumbull County, the Sharon coal and 
associated Block Band ore gave the name to Mineral Ridge The iron ore known 
as "American Scotch” was mined under the ndge and was once important in the 
industry throughout the entire Mahoning valley In Athens County, two mining 
towns were named from the Middle Kittanning coal—Carbondale and Mineral, 
both in Waterloo Township Coal ton, in Jackson County, was the site of coal 
operations as early as 1878 in the Quakertown coal Cannelville, in Brush Creek 
Township, Muskingum County, was named for the cannel 1 characteristics of the 
upper part of the Upper Freeport coal, though the Middle Kittanning was later 
the important bed there In Waterford Township, Washington County, the Meigs 
Creek coal is mined in the vicinity of Coal Run At Minerton, m Vinton County, 
the Clarion Coal and Vanport limestone were once important In the same county, 
the Ferriferous ore was formerly mined by stripping at Ore ton, and was used 
extensively in the iron industry then flourishing in southern Ohio 

At Ironton, the Ferriferous limestone was used as a flux for the iron ore lying 
immediately above it, and together they made the name Ironton famous for its 
furnaces There have been two Galenas in Ohio—the present one in Delaware 
County was first known as Zoar when founded in the 6pnng of 1816 The other, 
in northwestern Scioto County, is now called Rarden Lead being practically 
unknown m rocks in Ohio, there is no good basis for the mineral origin of the names 
The Sunbury shale ui the first instance, and the Ohio shale in the second contain 
many scattered nuggets of pynte though "Fools Gold" would never do for a town 

The flinty phase of the Vanport limestone is responsible for the name Flint 
Ridge, in Licking and Muskingum Counties At Glass Rock, Perry County, the 
Sharon conglomerate has been quarried and the product shipped for many years 
for the manufacture of glass In Lucas County, the Sylvania sandstone (5) has 
been quarried since 1863 at Silica, from which point the sand has been shipped to 
such centers as Pittsburgh for glassmaking In the vicinity of Sandusky Bay, 
rock gypsum was discovered (6) in the upper part of the Monroe senes in 1821, 
and the town of Gypsum is today a center for quarrying the mineral Green 
Island in Lake Ene, southwest of Put-In-Bay, was formerly called Strontian 
Island for the crystals of cclestite (strontium sulphate) so well developed m cavities 
in the dolomite In Lake County, the plant of the Diamond Alkali Company, 
where chemical bnne is produced from the Salma senes, is located at Alkali 

Salmeville, m southwestern Columbiana County, was the ate of salt springs 
and later salt wells, the first of the wells being drilled m 1809, with about twenty 
producing by 1835, and the last one abandons m 1880 There are at least three 
Salt Creeks in Ohio, all once havmg salt springs along their banks The one m 

'A coal formed largely from plant ipnrea and pollen The name seems to have been a 
corruption of eandti, given to the coal because of the ease with which it ignites and the yellow, 
luminous flame when burning 
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Holmes County, flowing into Killbuck Creek, attracted settlers as early as 1800 
Putnam's map of 1804 shows salt springs on both the Salt Creek which flows into 
the Muskingum below Duncan's Palls and the one entering the Scioto in the 
southeast corner of Ross County 

At White Sulphur, 5 miles southwest of Delaware, the mtlnifl sulphur springs 
were at one tune better known than they are now When the water of the springs 
was evaporated, a white residue of sodium chloride and other salts remained, 
once supposed to be sulphur From the Ohio shale along the banks, the efflore¬ 
scence of the mineral melantente or copperas, improperly called alum because of 
its white color and astringent taste, gave the name to (7) Alum Creek Along 
the narrows of Paint Creek m Ross County, the same mineral on the walls of Ohio 
shale was responsible for the gorge being called Alum Cliffs A short rfmtamy 
west, the fantastic bluff of under-cut shale is known as Copperas Mountain In 
each case, the melantente was produced through the action of ground water and 
oxidation of iron sulphide m the shale 

On the Ohio River, 5 miles below Marietta, is Gravel Bank This outwash 
deposit lies about 100 feet above present stream level, and m the early days of 
railroad building (8) furnished more ballast and railroad gravel than any other 
source in southern Ohio About ten miles above Marietta, Rainbow Creek enters 
the Muskingum from the west Seepages of oil from shallow outcrops and Wlrnp* 
from early wells left indescent filmy patches on the stream Hence, from the 
varicolored hues on the water, the terms Rainbow Creek and the name of the 
village Rainbow 


STRATIGRAPHIC NAMES 

Some geographic names originated in connection with local stratigraphy 
The Columbus limestone, because of its crystalline nature and the fact that it 
polished well, was once thought to resemble marble, and so we have Marble Cliff 
on the west bank of the Scioto at Columbus Along the Muskingum River south 
of Zanesville, prominent cliffs are formed by a coarse sandstone, the Cow Run 
In many places the rock is covered with lichens, and where it is moist the surface 
is a definite blue-green The town on the river at the foot of the rock bluffs is 
Blue Rock In southwestern Ohio, on the Greene-Clark county line, the Little 
Miami river drops over the Niagara escarpment, formed by the outcrop of the 
Springfield and Cedarville limestones, at the village of Clifton In Lawrence 
County, sandstone cliffs m which the Clarion sandstone is prominent overhang 
“like the cornice of a house" at Hanging Rock. 

Rockville was located on the Ohio River at the east line of Adams County 
As early as 1814, the Buena Vista sandstone of the Cuyahoga was quarried here, 
and in 1831 the rock for the Ohio River locks at Cincinnati was taken from these 
quarries Starting about 1840, a lower ledge was much used in buildings m Cincin¬ 
nati and was known as the “City Ledge" The rock was also used in buildings 
in Pittsburgh, Detroit, Chicago, and other cities Another Rockville located 
north of Greenfield m Fayette County, on the outcrop of the Monroe, is now known 
as Rock Mills Berea sandstone was quarried m the nineties at Stoneville, in the 
southwest corner of Ashtabula County Rockbridge in Hocking County is named 
for the near-by natural bridge in the Black Hand sandstone An important 
source of building stone was at Freestone in Scioto County, where sandstone 
layers of the Cuyahoga were worked and shipped to points as far away as Baltimore, - 
Chicago, Alberta and New Orleans 

Mt Gilead was originally settled as Whetstone, where Whetstone Creek crosses 
the outcrop of one of the country's finest natural abrasives, the Berea Gnt In 
the northeast corner of Seneca County is the town Flat Rock, where the Delaware 
limestone, lying in thin layers with little soil cover, is on the surface Flat Rock 
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Creek is in Paulding County, and was probably named for the thin, plate-like 
slabs of Tymochtee limestone in its bed 

There are any number of Slate Runs in Ohio, the largest m Huron County, 
tributary to the west branch of the Huron River Pram Siam to Monroeville, 
Slate Run crosses the Ohio shale Slate Mills m Ross County is on the north 
fork of Paint Creek at the outcrop of the Ohio shale 

A short distance beyond the southeast corner of Franklin County is Lithopolis, 
where the Berea and Cuyahoga outcrop and where the latter sandstone was once 
quarried for window sills and caps From the Greek for “stone” and “city,” 
Lithopolis is by coincidence a fitting name for the place of birth of a dictionary 
publisher 


ALTITUDE AND NAMES 

There are localities, too, named for their elevation At the time of the organiza¬ 
tion of Highland County in 1805, the county seat, Hillsboro, was thought to be 
the highest point in Ohio Because of the elevation of the country about it, the 
county was called Highland The name of Belmont County was for the beauty 
of the montaine topography Altitude, a few miles east of Woodsficld m Monroe 
County, is perched at an elevation of 1210 feet, about 400 feet above Sunfish 
Creek, which flows in the adjacent trenched gorge The divide between Lake 
Ene and the Ohio River extends diagonally across the southern part of Summit 
County, and this being the highest area traversed by the Ohio Canal, the county 
was named Summit when founded in 1840 Akron, for the Greek “high", was 
the name given the county seat Many names of this kind are those of railroad 
towns On the D T and I, in southeast Ross County, is Summithill, at the 
crest of one of the steepest railroad grades in Ohio In a senes of spectacular 
bends and turns the railroad climbs from an elevation of 723 feet at Bainbndge 
to 1085 at Summithill, and descends to 572 feet at Waverly Crestline, in Crawford 
County, was onginally known as Livingston when the Cleveland, Cincinnati, 
Chicago and Indianapolis railroad was built in 1850 When, in 1852, the Penn¬ 
sylvania railroad reached the village, a new town was begun This was called 
Crestline, and when the towns merged, the name Livingston disappeared Crestline 
lies between the northeast extension of the Broadway and Powell moraines at 
about 1170 feet elevation and it is said that it too, was at one time thought to 
be one of the high points in the State 

On the northern boundary of Wayne County, and on the Allegheny escarpment, 
is C res ton—likewise a railroad town, the elevation of which is about 1000 feet 
On the Logan-Hardu county line, and on the St John’s-Mt Victory moraine, 
is Ridgeway Two divisions of the New York Central cross here at an elevation 
of about 1060 feet 

Although there are many “mountains" in Ohio having specific names, one of 
them should be mentioned because of its geographic prominence Little Mountain 
is on the Lake-Geauga county line, about 7 miles northwest of Chardon This 
knob, capped by Sharon conglomerate, lies on the Portage escarpment From 
its summit of nearly 1300 feet elevation, overlooking to the north the beaches 
of Lakes Maumee, Whittlesey and Warren, and with Lake Ene m the distance, 
the view (9) from Little Mountain is one of the most impressive in Ohio 

PHYSIOGRAPHIC NAMES 

Some localities were named for their physiographic setting Plain City, in 
Madison County, is located on the “Darby Plains”, a portion of the flat Wisconsin 
ground morain Praine Depot, Wood County, is on the monotonous “black 
swamp" of Lake Warren Belpre, in Washington County on the flood plain of 
the Ohio River, has a name of French origin meaning “fine meadowland” South 
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Point, on the Ohio in Lawrence County, is very near the southernmost point in Ohio, 
and bears a name which is geographic rather than geologic Moraine City, now a 
part of Dayton, lies on the dissected Bloomington moraine of the Wisconsin drift 
sheet 

In Ottawa County, a resistant ndge cf Guelph dolomite is called Rocky Ridge, 
and in Henry County, a village on the beach ndge of Lake Whittlesey is known 
as Ridgeville Corners On an old shore line south of Conneaut in Ashtabula 
County is South Ridge, and in Lorain County, North Ridgeville is located on the 
beach ndge of Lake Warren, the northernmost of three old shore lines 

In Fairfield County, the topographic map shows Slough, a small community 
a short distance east of Lithopolis A few hundred yards west of Slough is a marshy 
area (10) of glacial lacustrine deposit, the result of a northward-flowing stream 
being blocked by Wisconsin ice and the recessional moraine the ice left 

In Boston Township, Summit County, is the village of Peninsula The town 
antedates the railroad, which was not built until 1873, but the Ohio Canal, following 
the Cuyahoga at this point, had been completed in the early 1820’s From the 
river and the canal, the steep bluff, capped by Sharon conglomerate, juts into the 
stream in a narrow promontory so that even though far inland, to a “canawler” 
this was indeed a “peninsula” 

NAMES INDIRECTLY REI-ATLD TO GEOLOGY 

There are certain geographic names derived from the manner in which the local 
rocks affected the scenery or impressed the observer Yellow Creek, m Jefferson 
County, was so called because of its iron-charged water coming from drainage at 
the level of coal beds Iron-depositing bacteria and algae coated every rock and 
pebble and assisted to give the stream channel its bright color Another Yellow 
Creek enters the Mahoning River at Poland The Black River in Loram County 
was probably named from the gloom of its deep valley, resulting from both the 
black Ohio shale and the heavy foliage along the steep valley walls Rocky River 
cuts through rocks extending from the Chagrin to the Cuyahoga, and because of 
its steep gradient, the stream has swept away smaller fragments but has left its 
channel strewn with the large pieces of rock debns The Vermilion River was 
named for the bnck-red color resulting where the Ohio shale had been exposed to 
fire The burned shale was used by the Indians for red pigment The name 
Paint Creek, west of Chillicothe, was in all likelihood given for the same reason 

Because of the fact that early names were not recorded, it is possible that many 
may have had a geological origin In times when the transmission of a word was 
oral and not written, when few of the early transients or residents were expert 
spellers, and when, particularly, French words and Indian dialects were involved, 
it is surprising that original forms have been preserved at all Undoubtedly, 
many place-names have teen altered m adapting them to English When Anthony 
Wayne was m northwestern Ohio, a journal (11) was kept for him by one Lieutenant 
Boyer through which, repeatedly, the nver Auglaize is written Oglatze The word 
Auglaize is said by many authorities to have been Indian and to have meant 
"fallen timber” The word looks and sounds French, however, and it might be 
noted that forms such as Au, Aux, Eau and other variants, all applied to streams, 
are found throughout the world in regions traversed or settled by the French 
Lieutenant Boyer’s phonetic “0” suggests, especially with the spelling “Au”, a 
French origin The Auglaize is a larger stream than is sometimes supposed—it 
is exceeded in drainage area, in fact, by but five Ohio rivers—yet is has one of the 
lowest gradients m the State With its low gradient and its leisurely flow, the 
mirrored surface of its waters may have teen the reason for the second syllabic 
of the name 
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CZECHOSLOVAKIA — THE BRIDGE BETWEEN 
EAST AND WEST* 

DR HENRY LUDMER 
University of Toledo, Toledo, Ohio 

Recently the attention of the world was focused on Czccho-Slovakia because 
of the communist coup d'etat there and she still is in the news Most people 
know very little about Czechoslovakia and therefore draw wrong conclusions 
Having lived there for 26 years I feel able to discuss the geopolitical, economic, 
cultural, and military implications of the communist coup d'etat m Czecho¬ 
slovakia in a more competent way 

1 The Geopolitical Implications 

Czecho-Slovakia, about 600 miles long and 100 miles wide, lies m the heart 
of Europe bordered by Germany in the west, Russia in the east, Poland in the 
north and Austria and Hungary in the south A rather precarious position The 
coup d etat means a consolidation of the Pan-Slavistic space and a further advance 
of the Russian sphere of influence towards the West Russia’s one party system 
was copied when the Social-Democratic Party was absorbed by the Communist 
Party and the entire government adopted a single list of candidates for the May 
elections Dr Benes resigned m June Com Gottwald took over the presidency 

Czecho-Slovakia is somewhat larger than Ohio (Cz area 40,358 square miles, 
Ohio's 41,222 square miles), but her population is more than twice as large (Cz 
population 14,447,000, Ohio’s 6,907,612) This discrepancy is another basic 
reason for the Czech troubles In addition there are two extensive mountain 
systems the Carpathian in the eastern part of Moravia, Slovakia and Carpathian 
Russima and the Sudeten m the western parts of Moravia, Bohemia and Silesia, 
leaving only about 35% of the country’s area for farming But intensive agri¬ 
culture still is the predominant occupation claiming about 40% of the population, 
especially m the east Wheat, rye, barley, oats, potatoes, sugar beets, corn and 
hops are grown m abundance After World War I the number of peasants was 
greatly increased by the sequestration of all large estates formerly owned by the 
Austrian aristocracy and by the land reform for the benefit of Czech legionnaires 
This trend continued after World War II after the expulsion of the Sudeten 
Germans and now is m full swing with regard to all other estates and foreign- 
owned land Only small-scale farms up to 120 acres a family, are permitted to 
remain in private hands This land reform may be politically expedient, but it is 
not economically sound because it means a split-up of well established argicultural 
units and higher operational expenses to the new units 
j Czech mineral wealth is great and comprises both soft and hard coal, iron,- 
graphite, garnets, uranium, silver, copper, lead, and rock salt On October 24, 

‘Paper presented before the Geography Section of the Ohio Academy of Science at the 
sums] meeting held at the University of Toledo on May 7,1948 
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1946, all mines were nationalized and now they are called "national enterprises’’ 
(narodni podmky) 

The famous subterranean caverns, lakes, ice caves, labyrinths, etc . as well as 
the Czech pass and mineral springs used to attract many American, British, 
French, etc , tounsts who may prefer to stay home now 

2 The Economic Implications 

Minister of Industry, Fierlinger, estimated last month that under the nationali¬ 
zation decrees already legalized by the Czech Parliament, 90% of Czechoslovak 
industry is m the hands of the state The law provides for state ownership of all 
export and import, commercial banks, insurance companies, public utilities, defense 
industries, steel plants, the Bata shoe factories, manufacturing concerns of drugs 
and phonograph records, glass and chemical industries, paper industries, spinning 
and weaving mills, clothing factories, hotels, wholesale trade, printing establish¬ 
ments (except small outfits not using rotary presses or similar equipment) and 
of every other establishment employing more than 50 persons It means that the 
great majority of Czechs and Slovaks not on farms will have to work for the state 
or state enterprises At the same time, the government inaugurated a large-scale 
program designed both to reorganize industrial units into more effective combina¬ 
tions and to concentrate production in the most technically competent areas 1 

To wipe out deficits of the nationalized industries the government adopted 
October 28, 1946, a Two-Year Plan The overall goal is to raise production of 
both capital and consumer goods 10% above 1938 by the end of 1948 To this 
end the government is spending $1,397,000,000 in all phases of Czechoslovak 
economy* 

This planned industrialization of Czechoslovakia is closely linked to a similar 
planning m Poland In July, 1947, the two countries signed a five-year trade 
treaty This treaty provides for extensive development of communications 
and transport between the two countries and "regulated relations" between 
their respective industrial and agricultural systems A bilateral Council of 
Economic Collaboration was set up and trade exchanges planned for the period 
July 1, 1947, to July 30, 1948 4 

The only effect the communist coup d'etat has on foreign trade is the complete 
nationalization of all foreign trade 1 

The Czechoslovak economy is dependent on foreign trade both as an outlet 
for the products of industry and for supplies of raw materials Before the war 
75% of exports were finished goods ana more than 50% of imports were raw 
materials Postwar trade is following a similar pattern 

By value the principal imports are raw cotton, wool, iron and other metallic 
ores, mineral oils, and chemicals Principal exports are iron and steel products, 
machinery, textiles, glass, timber, pulp, and paper 

Principal imports from the United States before World War II were cotton, 
fruits and nuts, machinery, copper, and petroleum Principal exports to the 
United States were textile fabrics and products, leather wares, glass and glassware, 
malt and hops, and wood pulp 

Total trade during 1946 amounted to about 24 5 billion crowns (490 million 
dollars), of which unports totaled 10 2 billion cr o wns (204 million dollars) and 
exports totaled 14 3 billion crowns (286 million dollars) The trade picture with 
the United States is very dark—in 1947 there was a deficit of imports over exports 
of 1 9 billion crowns (38 million dollars) Russia’s challenge to the United States, 

•Foreign Policy Reports, (April 1, 1948), Vol 24, p 19 

•Current History, (November, 1947), Vol 13, p 272 

•Foreign Policy Reports, (Apnl 1 1948), Vol 24 p 20 

•New York Times (March 7, 1948), Gregor Speech, p 10 
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Great Britain, etc , is that of a country which, because of its boundless need for all 
lands of products after the wartime destruction suffered, offers a huge market 
for the exports of other nations In this respect, Russia has and may continue 
to have a neater power of attraction for the countries of Central and Eastern 
Europe and the Balkans than the United States, which has been more concerned 
in increasing its own exports than in encouraging imports from actual or potential 
customers Like other countries of Central and Eastern Europe, Czecho-Slovakia 
has conducted its foreign trade since World War II mainly on the basis of short¬ 
term bilateral barter agreements subject to renewal By Apnl, 1948, Czecho¬ 
slovakia had such agreements with 25 countries in the East and West, but had 
not yet completed a trade agreement with the United States Despite its present 
dependence on bilateral agreements, Czecho-Slovakia has constantly professed 
a desire ultimately to return to a system of multilateral trade proposed by the 
United States, once conditions are favorable to such a development She has 
participated m the European Economic Commission as well as in the negotiations 
for the Trade and Tariff Agreement of October 31, 1947, and signed the Charter 
of the International Trade Organization on Apnl 2, 1948, l e , after the communist 
coup d'etat Russia did not sign it In May, 1948, the U S granted Czecho¬ 
slovakia the tariff concessions in accordance with the agreement of October 31, 
1947 

The official rate of the Czech crown is 50 crowns to one U S dollar Recently 
the black market rate rose from 150 to 340 crowns to the dollar This develop¬ 
ment indicates less confidence in the Czech crowns and a considerable increase 
in the desire for U S dollars 

3 The Cultural Implications 

The Czech government is pledged to maintain “practical” cultural relations 
with the Soviet Union The Czech Minister of Education is a communist He 
removed Rector Karel Englis, internationally famed economist and ex-minister 
of finance, from the presidency of the Charles University of Prague—now 000 
years old—and Bohumil Bydzovsky, leftist mathematician, is rector of the uni¬ 
versity of Prague now Since the Communist coup, “action committees” have 
taken control of the university More than 200 students have been expelled, 
though 25 U S students still study there (the 22 who arc veterans have been 
cut off GI Bill of Rights benefits) Before they take final exams, all students 
will have to qualify for “certificates of national and political reliability All 
these things have not changed the University of Prague nor Bohemia as places 
of Western culture People use Western expressions Many streets and squares 
are named after American presidents It was not possible for the Hapsburgs and 
Hitler to digest Czecho-Slovakia, it will not be possible for Stalin to enslave the 
Czech people 

4 The Military Implications 

The military potential of the Russian sphere of influence was strengthened 
by the Communist coup d'etat in Czecho-Slovakia, because the cities Prague, 
Stara Boleslav, Lazne Belohrad, Benesov u Prahy, Boskovice, Brno, Cesloe Bude- 
jovice, Nemecky Brod, Frenstat, Mistek, Hodomn, Velke Mezenci, Humpolec, 
Vysoke Myto, Hostmce, Jihlava, Jaromer, Jinec, Jicin, Josefov, Mlada Boleslav, 
Hrebeny, Kladno, Klatovy, Hradec Kralove, Kolin, Kralupy, Louny, Lobmk, 
Moravska Ostrava, Hnuuce, Milovice, Jindnchuv Hradec, Nove Mesto n Mor „ 
Olomouc, Pardubice, Pnbramy, Pelhnraov, Plzen, Pisek, Prelouc, Prerov, 
Prostejov, Psikosice, Rakovmk, Slany, Susice, Sedlcany, Strasice, Tabor, 
Domazlice, Tele, Treble, Vyskow, Vsetin, etc, have training areas and other 


•Time April 19 1948 p 23 
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military installations Czechoslovakia has eleven ammunition lactones, including 
the famous Skoda Works, twelve transmitters and 8,262 miles of rails, all of it 
hardly damaged m World War II The Csech Army has 160,000 men—Russia 
allotted <152,000,000 for it in her last budget Universal military service for 
all men between 20 and 50 years of age was re-established in 1040 with service 
for two years Hitler turned the Army into a labor corps, but now it is 
re-established Czecho-Slovakia signed several military assistance pacts with 
her neighbors, the last one with Bulgaria It is primarily because of Czecho¬ 
slovakia's fear of a restored strong Germany that the Soviet alliance is regarded 
by all existing parties as the proper foundation of the nation’s military policy 

Conclusions 

Czechoslovakia has to maintain military, political, economic and cultural 
relations with the Soviet Union Her dependence on Russia for her economic 
and military security, however, does not exclude agreements with countries outside 
the Soviet sphere Czecho-Slovakia signed the Trade and Tariff Agreement of 
October dl, 1947, and the Charter of the International Trade Organisation an 
April 2, 1946, after the Communist coup although Russia did not sign them 

Czecho-Slovakia should remain the bridge that connects East with West and 
not become the bridge which could be used by the troops of both for mutual 
destruction 


Ecology and linkage versus Gene Infiltration 

Every breeder amateur or scientist, who ever attempted to shift the desirable characters of 
one kind of plant or animal over into another kind of plant or animal had to practise introgresaive 
h\bn filiation Introgression was originally defined as the gradual infiltration of the germplasm 
of one species into that of another species As a phenomenon however, introgression may occur 
across any taxonomic boundary so long os hybridisation followed by repeated buckcrosamg is 
posable Thus introgression occurs in nature as well as the breeder s experiments It has there¬ 
fore played a role in evolution, unevaluated as yet by ennching the genetic variability of the 
participating entities The effects of genteic linkage in restricting both the types and the fre¬ 
quencies of gene recombinations to a ' recombination spindle' foster introgression of genes m 
groups rather than one at a tune Consequently, by careful study of a hybrid population and 
one of its parent populations it should be possible to detect a group of characteristics which are 
ratrogressing from the other unknown parent population Once this group of characteristics 
becomes specified it constitutes a critical taxonomic description, even though the unknown 
parent population has never been seen Introgression takes place in direct relation to the degree 
of survived of hybrid segregates Thus its most rapid pace occurs under human husbandry by a 
breeder Cultivated plants and weeds are man's respectively conscious and unconscious products 
of introgression In nature its rate is greatest where the habitat has been disturbed It is here 
that new ecological niches are available to the new gene recombinations constituted in the hybrid 
segre g ates As the previous ecological balance becomes restored, those recombinations most 
like the original parents will be the ones most likely to survive Thus only a few genet will 
lntrogress at a time even under the most favorable natural conditions Intro g re a non a consul 
ered to be of greater fundamental biological significance the more gradual and impercept ib le it u 

These concepts began developing in Dr Anderson's mind tome 16 yean ago Studies of 
natural pcBujatkms m the field since then have verified all the grots aspects of his ideas Refine¬ 
ments in tjttnnique are still desired —EUon P Paddock 

Ifybridlsstien, by Edgar Anderson 109 pages New York, John Wiley ft 
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INTRODUCTION 

In his History of the Northern American Indians, a manuscript probably written 
expressly for the use of Bishop George Henry Loskiel “to aid him in the preparation 
of his valuable History of the Mtsston of the United Brethren among the Indians of 
North America'' (1), David Zeisberger left to posterity a treasure trove of observa¬ 
tion not only on the contemporary Indians, on their life habits inside and outside 
of the Moravian mission communities, their political institutions, sociology, and 
religion, but also on the natural environment in which these living conditions had 
been formed and continued He also showed the intelligent concern of the true 
historian about the interaction of Man and the forces of nature surrounding him, 
within a given region The editors of Zeisberger’s work correctly remarked (2) 
that the title, History of the Northern American Indians, was not given to the 
manuscript by its author, but by Bishop Edmund de Schwemitz, Zeisberger’s 
biographer Zeisberger, “had he named it, would probably have called it Notes 
on the History, Life, Manners, and Customs of the Indians ’’ 

It is to be regretted that Zeisberger did not himself cast these raw materials 
into a mould of true history writing, shaped by the same sound judgment as had 
guided him in the assembling of his notes for the use of a man who, as far as histone 
vision is concerned, was by far his infenor Evidently Loskiel did not perceive, 
m Zeisberger’s work, the spark of genius that makes it so different from the general 
run of historiography of the penod 

There is, in Zeisberger's entire era, only one contemporary wnter who, like him, 
conceived of history as the product of ethnologic inhentance and geographic 
environment Justus Mdser (1720-1794), a Westphalian author, by profession 
a jurist, in his Osnabrilchtsche Geschtchte (3), a history of the city of Osnabruck 
The introduction to this book, m which he developed his ideas of histonography, 
was separately published in 1773, by Herder and Goethe in their collection of 
essays, entitled Fltegende Blatter von deutscher Art und Kunsl, as one of the clanon 
calls of the Sturm und Drang movement which heralded in both German Classicism 
and Romanticism It is to be doubted whether Zeisberger ever heard of Mdaer, 
yet there is an undeniable similarity in the two men's basic notion of history and, 
hence, m their approach to their subject 

As far as I know, M&ser's History of Osnabrilck is the first attempt ever made 
at the writing of history on the basis of regional geography Zeisberger intended 
the very same thing That is clearly evident from the materials which he collected 
as essential for the use of the historiographer, as well as from frequent inner connec¬ 
tions which he points out, in these notes, between the natural scene and the behavior 
of the people that inhabit it Due to its very nature and purpose, there is absent, 
in Zeisbeiger’s work, the well planned outer form which characterizes Mdser’s 
book, yet, by virtue of his clearly realised ideas on worthwhile histonography and 
its methods, Zeisberger is fully the equal of Mdser 

Like Mdaer, who had chosen his native city of Osnabrilck as a typical region 
for his study of the specific physiognomy of Westphalia and its histoiy, Zeisbetgec- 
focused his observations on a locality which not only did he intimately know, but 

, Tfiia article forme part of the research done by Dr Mahr for The Ohio State Archaeological 
and Historical Society in connection with the restoration of the Moravian Mission town of 
SchOnbrunn The Society contemplates a detailed publication of these studies when completed 
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which also he considered singularly representative as an area of contact between the 
aboriginal American scene and the superimposed foreign culture of the Moravian 
mission system It was the Tuscarawas valley and, m particular, the mission 
community of Sch6nbrunn, which he had founded and where he worked from 
1772 to 1777 

In the following pages the attempt has been made to present Zcisberger's 
regional materials of the Sch6nbrunn area in such a way as to do justice to his basic 
idea 

(I) The Forests 

Zeisberger (4) gives the following general description of the forests of the 
Tuscarawas region 

‘ The forests contain mainly oak trees, other kinds of trees are, however, 
also found They are not dense, but generally sufficiently open to allow 
comfortable passage on foot or horseback There are five varieties of oak, 
white-oak, black-oak, red-oak, Spanish-oak, and swamp-oak The red-oak 
has very narrow, small leaves and bears little colored acorns, such I have seen 
nowhere else Besides these, hickory trees of three sorts, ash, white and red 
beech, sassafras, in some places very thick, poplar and chestnut are the lands 
generally found on high lying land In the bottoms there are walnut, linden, 
maple, water-beech, that grow near to the water and often attain great height 
and girth, hawthome and crabapple ” 

This description clearly distinguishes between associations of the higher lying 
lands and those of “the bottoms/* that is, the upland forest and the swamp forest 

In the passages following this description, either immediately or in later pages 
of his book, Zeisberger supplements his catalogue of the primary species of both 
forest typeB by a list of secondary species The overall result is a rather complete 
picture of the region’s plant ecology That is all the more significant since the 
region's deforestation, within the last one hundred years, has made it impossible 
to include Tuscarawas County in the ecological survey currently earned on in the 
counties farther down the Tuscarawas where the original forest had been less inter¬ 
fered with Zeisberger's species, as well as the notes written by the editors of 
ZB (5), have been carefully checked in the light of present-day ecology and taxon¬ 
omy, necessary corrections were made, and the facts restated in the appropriate 
terminology of the respective fields (6) 

(a) THE UPLAND FOREST 

(1) The Flora of the Upland Forest Area 

The upland forest such as described by Zeisberger was clearly dominated by 
an oak-chestnut-tulip association, with occasional stands of beech-maple, and 
oak-chestnut, in between, along the rivers and creeks, hemlock seems to have been 
frequent, though probably not forming forest areas This entire forest picture is 
not different from that of the lower Tuscarawas region, with its well established 
plant ecology 

Partly from field experience, and partly from plant-ecological surveys, the 
following species may be safely claimed for the Tuscarawas valley, m the 1770's, 
and for the Schdnbrunn area, in particular 


Zetsbetrger's Name 

ZH Notes 

Corrected Nomenclature 

(acc to DPI) 

White-oak 

Black-oak 

Red-oak 

Quercus alba L 

Quercus veluttna Lam 

Quercus rubra L 

Qu cocctnea Muench, Scarlet 
Oak 

Chestpgt 

Castanea dentata Manh 
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Zeisberger s Name 


ZH Notts 


Corrected Nomenclature 
(acc to DPI) 


Poplar 

Sugar Tree (Lenape 
AcksUnnamUnschi, “Stone 
Tree ») 

Hickory (3 sorts) 


Ash 

White and Red Beech 


Sassafras 

Walnut 

Poison Vine 

Hazel Nut 
Wild Cherry 


Plums 

Wild Grapes 

Mulberry 
Wild Gooseberry 
Wild Current (black) 
Cranberry (Lenape Pakilun 
[ZH Raktlun ACM 1) 


Wild Strawberry 
Elm 

Spruce (error) 


Pitch Pine 

(Len) WisewcmiKschit ‘the 
yellow tree 
Red Cedar 

Wild Citrons or May Apples 
Wild potatoes and wild 
parsnips * (?) 


Linodendron iultptfera L 


A cer Saccharurt Marsh, Sugar 
Maple 

Carya species 


*Fraxxnns americana L 
Only one species *Fag)isgran 
difoha Ehrh 


Sassafras varnfoltum (Salisb ) 
Juglans cinerea L *Juglans 
nigra L 

*Rhus toxicodendron L Poison 

Iv: 

us amcricana Walt 
Prunus serotina Ehrh (the 
common wild cherry) 
Prunus pen nsyl van tea L (and 
probably Prunus cuneala 


Ivy 

Corylu 


Prunus americana Marsh 
Vitis aestivalis Michx Vitis 
vulptna L 
Morus rubra L 
Rxbes cynosbati L 
Ribes fiondum L Her 

Viburnum opulus L (the tree 
cranberry) 

; Fragaria vtrgmtana Duch 
*Ulmus americana L 
(Ptcea martana Mill , Blntk 
or bog spruce) 

Ptnus ngida Mill 

, C lad r as Its lutea Michx 
\*Juniperus vtrgtntana L 
rPodophyllum peltatum I 

rlpomaea pandurata L 


Carya cordtformts (Wang) 
Koch, C ovala (Mill ) Koch, 
C tomenlosa (Lam ) Nutt 


Rapid growth results in much 
sap wood which ts white , slow 
growth results in much heart 
wood which ts reddish , A CM 
Sassqfras albidium (Nutt) Nees 


Rhus radicans L 
The Wild Black Cherry 


The Wild Red Cherry (Prunus 
tnrginiana L ) probably not m 
this region - A CM 


Grossulana cynosbati (L ) Mill 
Ribes americanum Mill 


Viburnum tnbohum Marsh, 
not really a cranberry 


(?) Tsugacanadensis (L ) Carr , 
Hemlock 


Questionable more likely 
*Apios americana Medic , or 
*Hehantkus tuberosus L the 
Jerusalem Artichoke _ 


•Also found in the swamp forest community 


Zeisberger never loses sight of Man as an essential member of the biotic associa- 
tion of the area, nor does he omit a pertinent remark about certain animals m 
relation to certain plants, or about either of the two in relation to Man 

Nothing could have better demonstrated the nature of the Tuscarawas forests 
than his simple statement "They are not dense, but generally sufficiently open 
to allow comfortable passage on foot or horseback ” In his introductory character¬ 
isation of the forests (7), he takes care to keep separate the tree community of 
the forest "on high lying lands", and that of the swamp forest, "in the 
bottoms ” His remark, that “the forest is mainly oak forest," (8) expressly points 
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to the oaks as the do minan t genus of the former community which alone he defines 
as “forest" (der Busch) (9) The tree community “in the bottoms’* clearly did 
not measure up to his Central European notions of Busch (Wald), although be 
is careful throughout to assign to it the appropriate species of trees, as well as of 
the accessory vegetation His occasional descriptions of species are concise and 
competent, and it is rare that he confuses them His description of what he calls 
the red-oak (“very narrow, Bmall leaves and bear little colored acorns,”) (10) really 
applies to the scarlet-oak, Quercus cocctnea Muench, nor is his “spruce tree” (11) 
really a spruce but a hemlock, Tsuga canadensis (L) Carr , the error also appears 
in the notes (12) Both the primary and secondary vegetation of the forest 
communities is significant to Zeisberger mainly as a means of support for the human 
species inhabiting the region No fruit-beanng tree or plant is mentioned without 
also mentioning the use made of such wild fnut, frequently with some comment 
on its taste or even on the process of utilizing it to the consumers’ best advantage 
Evidently describing Carya tonentcsa (Lam ) Nutt, he writes about "the hickwy 
nut," as follows (Id) 

“ the hickory nut, found m great plenty in some yeare and which 

the Indians gather m large quantities and use not only as they find them—they 
have a very sweet taste—but also extract from them a milky juice used m 
different foods and very nourishing Sometimes they extract an oil by first 
roasting the nut in the shell under hot ashes and pounding them to a fine mash 
which they boil in water The oil swimming on the surface is skimmed off 
and preserved for cooking and other purposes ” 

He discriminates between the white and black walnut, according to the color 
of their wood, adding that “the latter is very much used by cabinet makers for 
tables, chests and other things The nuts, the one variety having a very hard shell, 
are eaten, but are very oily " He mentions that “the one sort" of wild cherries 
“grows on high thick trees, which are found in large numbers” ( Prunus serotina 
Ehrh , the Wild Black Cherry), and that these trees “yield a very fine red wood 
that is well suited for cabinet work ” He also remarks that the wild grapes "growing 
on high ground or hills" (Vttts aestivalis Michx^ and Vttis vulptna L) are “the 
best," while “those found in the bottoms are very sour" [Vtlti npana Michx ] 
He states (14) that 

“with the white walnut bark, used externally and internally, they (the Indians] 
effect many cures Laid upon flesh wounds this relieves pain at once, prevents 
swelling and accelerates healing Applied externally in case of toothache, 
headache, or pain in the limbs, this brings speedy relief ” 

The most detailed of Zeisberger’s comments on trees in relation to human 
existence is that on the sugar maple (Acer saccharum Marsh) and the boiling of its 
sap into sugar He writes about it, as follows (15) 

“Sugar trees are usually found in low, nch soil, sometimes, also, on higher 
land and in more northerly regions [than the Tuscarawas valley, ACM] even 
on hills, where, however, the soil is very moist The Delawares call this tree 
the Achsunnomunsckt, that is, the stone tree, on account of the hardness of 
the wood The Mingoes give it a name signifying the sugar tree, as do the 
Europeans From the sap of the tree sugar is boiled This is done by the 
Indians m the early part of the year, beginning m February and continuing 
to the end of March or beginning of April, according as spring is early or late 
In this region [the Tuscarawas valley, ACM] it is possible to boil sugar even 
in fall after there has been frost and in winter, if the season is mild For as 
soon as the trees thaw a little the sap begins to run and then the trees are 
tapped As, however, at that tune of the year the weather is very uncertain 
and it is possible that there should be a cold wave at any tune, it is hardly worth 
the effort to make the necessary arrangements and is hardly ever done, unless 
some one be driven of necessity to provide sugar for the household. This, 
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we ourselves (the mission community, ACM ] have been obliged to do and the 
sisters of our congregation have already boiled a quantity of sugar for congre¬ 
gational love-feasts, shortly before Christmas " 

(2) The Fauna of the Upland Forest Area 
Zeisberger’s discussion of the animals, in the Tuscarawas region, with 
SchOnbrunn as its center, presents a rather clear survey of both the dominant and 
accessory species such as typical of the upland forest Even as in his presentation 
of the areals forest flora, so he was guided, in the order in which he presents the 
fauna, by considerations of their usefulness rather than of systematic taxonomy 
Prom ZeiBberger's notes (16), we can put down the following species of mammals, 
birds, reptiles, and insects as zoologically complementing the plant community 
of the forest areas in "the high-lying places” at and about SchOnbrunn 


Zeisberger's Name 


Mammals 

Deer 

Bear 

Elk 

Panther 
Wild Cat 
Red Pox 
Black Pox 
Gray Fox 

Raccoon 
Opossum 
Pole Cat 
Grey Squirrel 
Black Squirrel 
Red Squirrel 

Ground Squirrel 
Flying Squirrel 
Ground Hog 

Very large variety of wild 
cat other than the kind 
already mentioned (17) 
Hare 
Wolf 

Mice very common 
Birds 

Wild Turkey 
Pheasant (error) 

Heath Grouse 


ZH Notes 


Odocotleus mrgintanus 
Boddaert 

*Ursus amencanus Pallas 
Cervus canadensis Erxleben 
Felts con guar Kerr, Puma 
Lynx rufus (Fuldenstaedt) 
Vulfes fulva Desmorest 
Variety of Vulpts fulva 
Urocyon etnereoargenteus 
Schreber 
Procyon lotor L 
Dtdelphts vtrgtntana Kerr 
Mephttu mephitis Schreber 
Caroltnensts Gmelin 
Black variety of the former 
•Senirai hudsontcus loquax 
Bangs 

Tamuis strxatus Rich 
Sciuropterus volans (L ) 
Marmota monax L 


Lynx canadensis Kerr 
Lepus flortdanus meant si Allen 

Peromyscus leucopus Raf 


Meteors gallopavo stives ins 

Bonasa umbellus L the Ruffed 
Grouse (or pheasant) 
Tympanuchus amencanus 
Reich , the prairie hen 


Corrected Nomenclature 


Lynx rufus Schreber 


This is the Chipmunk 
Glaucomas volans (L ) 


Cams lupus L 


(The Bird nomenclature tn this 
column ts according to The 
AO U Check List of North 
American Birds , 4th edition — 
ACM) 

Tympanuchus cupido ameri 
canus Reich , the Praine 
Chicken 

Passenger Pigeon 

Mourning Dove 
Quail (Bob-White) 

Never nested in the region — 
ACM 

Not known to have nested in 
the region —A CM 


The Wild Pigeon 
Turtle-Dove 

Partridge or Quail (tn Engl ) 
Eagle 

Forked Eagle (Lenape 
Chauwalanne) 


The Hawk 


Eciopisies mtgratonus L 
Zenaidura macroura carolmen 
sis L 

. Cohnus mrgimanus L 
rHaliaetus leucocephalus L, 
1 The Bald Eagle 

\+Elanotdes forficatus L , The 
Swallow tailed Kite 

Buteo borealis Gmelin, The 
Red tailed Hawk 


•Also found m swamp forest area 
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Zetsberger's Name 
The Stone Falcon 


The Pigeon Hawk 
Description of Woodpecker 
Redheaded Woodpecker 


Yellow Woodpecker 


Green Parrots 


Owls 

11 A small owl" 

Crows 
The Raven 
The Whippoorwill 
The Mosquito Hawk 
[Dm Amset\ Blackbird 
(European terrmnolory, 
ACM) 

The Blue Bird 
The Mocking Bird 

Descr “A certain yellow 

bird with black wings 
* 

Descr " another kind 

orange in color with black 
spots hangs its nest 

on branches of trees’ 

Descr ( 'Another bird, light 
red 

Descr * another red 
bird with block wings 

The Cat Bird 
The Gut Herr [—H&ker] 
(Blue Jay- A CM ) 


"The Turkey Posser ■ 
(Buzzard) 

Swallows 

Finches 


"Tom tits" 


ZH Notes 

Falco peregnnus anatum Bona 
parte, the Peregrine Falcon, 
or Duck Hawk 
* Falco columbartus L 
Melamrpes erythrocephalus L 
*Dryobates pubescens medumus 
Swains , the Downy Wood 
pecker 

*Dryo bates vtllosus L , the 
Hairy Woodpecker "The 
former is smaller and much 
more abundant ’ 

Colaptes auratus luteus Bungs 
the Flicker (or Yellow 
Hammer [?]) 

Conurus carohnensts L , the 
Carolina Paroquet 


Bufo vtrrtntanus Gmelin the 
Great Homed Owl 
*Olus asto L ("doubtless the 
ubiquitous Screech Owl ) 
•Cortmj brackyrkynchus Brehm 
Corvus corax principals* Ridgw 
Antrostomus voctferus Wilson 
Chordetles vtrgtnumus Gmelin 


Planesticus mtgratonous L 
the Common American Robin 
Status stalls L 

Ahmus polyglottus L * Very 
rare in the locality now 


A straguhnus Irtshs L 


Icterus galbula L the Balti 
more Oriole 

Ptranga rubra I , the Summer 
Tanager 

Ptranga erytkromelas Vie ill , 
the Scarlet Tanager 
*Dumetella caroltnensts L 

Translation omitted in ZH t 
no note — A CM 


*Cathartes aura septentnonalu 
Wied 

•Hirundimdae 

"Several FnngiUidac (spar¬ 
rows) most of the thrushes 
(Turdidae) and probably 
some of the wurblers (Mnio- 
tiltidae)" 

Baev tophus bicolor L the 
Tufted Titmouse and.prob 
ably Pants atncapUtus L , 
the Chickadee 


Corrected Nomenclature 


Conuropsts caroltnensts ludo 
vtctanus, Gmelin , the Louis 
tana Paroquet 


Chordetles Minor Forster 


Turdus mtgratonous L 


Sptnus tnstts L 


Cyanocxlta cnstata (L ) 
Strickland 


'Also found m swamp forest area 
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Zeuberger s Name 


ZH Notes 


Corrected Nomenclature 


TkryothomsludopictanusLath , 
the Carolina Wren, "is the 
most abundant and con 
spicuous species in this 
region ' 

Archilochus colubru L , the 
Rut^r throated Humming 


Wrens 


Honey-Bird 


Reptiles 

Rattlesnakes ("not as num 
erous as in some regions 
that are stony and 
mountainous ') 
Copperheads (“their bite is 
as venomous as that of 
the rattlesnakes ’) 

Vipem (“Their bite also is 
venomous' ) 


Black snake 

Descr 11 green snakes 

white bellied and more 
than a foot in length and 
harmless'' 

“Lizards rarely found 

One variety, not above fi 
or 0 inches in length is 
said to be poisonous 


“Other varieties, some very 
small, come into the huts 
that are reared in the 
forest and are harmless 


“ variety of land tor¬ 
toise m these parts 
hard shell, small 

and very prettily marked 

Molluscs 

Snails 

Arthropod*. 

Ticks 

Mosquitoes 

“great and small gad flies" 
Bees 


Wasps 

Bed bugs 
Fleas 


Crotalus korruins L 


Anctstrodon cantor true L 

Heterodon plaiyrhxnns Latr , 
probably var nxgra ‘The 

spreading viper or hissing 
adder, an entirely harmless 
snake generally thought to 
be poisonous ) 

Zamenxs constrictor L Black 
Snake or Blue Racer 


Lxopeltxs vemalxs Deltay the 
Green or Grass Snake 


Cxstudo Carolina L , the Box or 
Wood Turtle 

•‘ Helix and related forms 


•“Tabanus Chrysopa etc * 
Apina 


Ve spina 


Agkutrodon mokoson Daudin 


Heterodon contortrix Latr 
Coluber constrictor L 


Opheodrys vernahs Harlan 


hither Pine free Lizard 
Sceloporus undulatus L or 
the Blue Tailed Skink 
Eumeces fasciatus L 


The >oung of the preceding 
species In this region there 
is no species with “very 
small adults 


Terra pens Carolina L 


•Family Ixodidac 
•Genera Culex, Aftdes, Ano 
pheles, Psorophora, el al 

Apis mellifera L , the Honey 
Bee not native American , but 
early escaped — ACM 
•Several families and genera of 
Hymenoptera 
Cimex lectularxus L 
Genus Ctenocephalus Cat Flea, 
Dog Flea possibly also 
PuFex irntans L the Human 
Flea__ 


•Also found m swamp forest area 
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Zeisberger not only records his animal species in the order of their dominance 
but he also does what he had done in discussing the trees and plants he regards 
them in relation to Man As the most important forest creature, he lists the 
Deer His excellent description of the Virginia Red Deer (18) reads as follows 
"In the first place, there are the deer, whose skins are much used in barter 
and trade by the Indians Their horns are not straight, but bent toward 
each other and have prongs From May until September they are red, after 
that they lose the red hair and their hide is covered with long, gray hair, which 
is their winter coat At about the beginning of the year they shed their horns, 
new ones grow in spring These are at first and until they attain their full 
sue, covered with a thin slan, which peels off when the horns harden The 
tail is about a foot long and stands up straight when they run As the under 
side of the tail is white it is possible to see them running at a great distance 
The young are bom in June or about that time, are red, spotted with white, 
until the fall when they become gray Deer have young each spring, sometimes 

two As, however, they are hunted so persistently at the call of trade, their 
numbers diminish with each year, even though the forests are of vast extent, 
for the hunters are many A large buckskin is valued at a Spanish dollar, 
two doeskins are regarded as equal in value to one buckskin '* 

In another place of his book, Zeisberger makes this remark (19) 

"As an Indian shoots from fifty to a hundred and fifty deer each fall, it 
can easily be appreciated that game must decrease ” 

In spite of the deer’s satisfactory birth rate, Zeisberger is concerned about the 
survival of both the hunters and the hunted His and the Moravian mission’s 
economic policy was inspired by the realization that the game resources were being 
recklessly exploited, and that, for the future, there was only one road left open 
toward the Indians’ racial survival a determined change away from the life of the 
roaming game-exterminator, to the sedentary existence of the farmer and cattle- 
raiser What was practiced, in this respect, in the Tuscarawas missions, was a 
highly successful move in the right direction, as long as it lasted It was not the 
Moravians’ fault that all their honest efforts came to naught, their and their 
converts’ neutrality, intended to be a blessing, was held against them by both 
contending parties of the Revolutionary War, with the result that the missions 
were destroyed and abandoned 

The Bear ranks next in Zeisberger’s survey His description reads, as follows 

( 20 ) 

"The bear is quite black, has short ears, a thick head and quite a sharp 
snout It has but a very short tail and great strong claws on his feet It 
can easily climb the trees and bring down chestnuts and acorns This is 
done, however, only when these are not npe and do not, therefore, fall down 
They generally break off the branches, throw them down and then climb 
down to consume the nuts Where there is food and mast they are found 
It is as if they knew that in this or that region it would be good for than to live 
In the fall, when the Indians hunt deer, they take no notice of the bean, 
otherwise, they would spoil their fall hunting They do, however, notice 
their tracks and whither they lead At the end of December the bears, having 
fattened, seek their winter quarters, which they prepare m the trunks of hollow 
trees or m caves or the thickest part of the forest, where many old trees he 
piled up They leave their winter quarters in early spring, if they have 
young, of which there are generally two, not until May During this period 
they are said to eat nothing, but to live on their own fat Their dons 

are no great object for trade, hence the Indians prefer to use them for their 
sleeping places, for which the long hair makes them peculiarly useful M 
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In describing the Blk, Zeuberger remarks correc t ly that “the English Hmt.mgmuh 
between the elk and the stag in Europe” (21) the European Elk is what in America 
is called a moose, while the European Stag (Cenus elaphtu L) is a dose relative 
of the American Elk (Cenus canadensis Endeben) Again he adds some ec onomic 
comment “As the skins are very thick and heavy ana of no particular value, elk 
do not tempt the Indians to the chase ’ 

He describes the Buffalo, but merely as a thing of the past He writes 

“At one time these animals appeared m great numbers along the 
Muskingum but as soon as the country begins to be inhabited by the Indians, 
they retire and are now only to be found near the mouth of the above named 
nver Along the banks of the Scioto and further south, both Indians and 
whites say that they may be seen in herds numbering hundreds That is 
two or three hundred miles from here ” 

Of the Panther (Puma, Mountain Lion, Felts couguar Kerr) Zeisberger gives a 
particularly lively description, obviously inspired by admiration for this sturdy 
cat, as well as by the wholesome respect which the Indians had for it as a potential 
enemy Follows Zeisberger’s description (22) 

"The panther has a head and face like a cat, its legs are short and the paws 
are armed with sharp claws It is a beast of prey of uncommon strength 
Its tail is long, compared with that of the cat Deer it is able to catch at will 
If it spies one and is desirous of capturing it, the panther crawls along the 
ground behind fallen trees or through the thicket until it is sure of capturing 
the deer in one leap Then it springs upon its prey, seizes it with its claws 
and does not release its hold until the victim is dead If it misses its aim 
at the first spring, it nev er attempts a second When the deer has been killed, 
the panther devours but a small part leaving the rest When again pressed 
by hunger it seeks a new game At a distance of ten yards from a tree, the 
panther can leap ten yards up the tree and leap the same distance from the 
tree It is not known that a panther has ever done the Indians injury without 
provocation Should an Indian get near the place where the young are kept, 
then he is in great danger and if he does not know what to do under such 
circumstances, is almost sure to lose his life He must never turn his back 

X n the panther, thinking that ht can escape He must not take his eyes 
the animal, and if he has not the courage to shoot, gently walk backward, 
until he is a good distance away If he shoots and misses, then he is m imminent 
danger and must keep his eyes fixed on the panther It has happened that 
in this way Indians have saved their lives It has occurred that a bear has 
fought so long with a panther, near to where the latter had its young, that both 
fell dead The skin of the panther is gray in color, mixed with reddish hair ” 

In discussing the Raccoon, Zeisberger remarks (23) “The flesh is wholesome 
and tastes like bears’ meat and its skin is useful to hatters ” 

He gives a clear account of the Opossum’s marsupial nature, as well as of its 
habit of “playing possum," stating, in conclusion, that “the flesh of the creature 
tastes like pork and is eaten by the English, rarely by the Indians ” 

His excellent description, vivid and concise, of the Pole-Cat (under its Pennsyl¬ 
vania Dutch appellation, Ptss-Kalte), contains these passages (24) 

“If one’s person or clothes have been infected by the moisture, it is necessary 
to bathe and change before returning into company Even dogs, when they 
kill the animal, find the stench unbearable Yet the flesh of the creature g 
eaten by the Indians It is said to be very good and not to have offensive odor ” 
Evidently lie successfully combatted the temptation to ever taste it himself 
About the Wolf, Zeisberger records the following pertinent observations (25) 
“Wolves are very numerous, most are gray, some are almost black As 
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their skins serve no useful purpose they are not much valued, the Indians 
do not pursue them, unless, they catch them tearing skins or devouring meat 
they have carefully laid away Sometimes the wolves break into their hunting 
huts and do much damage They rarely attack men, never when there are 
deer to pursue The latter they attack m summer or winter, never stopping 
pursuit until a victim has been captured Occasionally, the deer save them¬ 
selves m creeks and nvers, swimming a great distance down stream, so that 
it is impossible for the wolves to trace them When a wolf has caught a deer 
and killed it, it will not at once consume the flesh, but go to the highest hill 
nearby and call its comrades, by howling When these nave assembled they 
devour the deer together ” 

With the rodents Zeisberger deals briefly, not omitting, however, their signifi¬ 
cance for the human community Thus, he remarks, about the squirrels, that 
“their flesh is tender, and eaten by the Indians in case of sickness or when they 
are very hungry for meat ” 

Of the “ground squirrel” (Chipmunk, Tanttas sirtaius lyst-en, Rich ) Zeisberger 
states that it does “great damage m the fields of the Indians, not only digging out 
"the coni when it has been planted, but also pumpkin and melon seeds ” 

“The Groundhog,” he writes, “lives on grass and is very fond of melons and 
pumpkins The flesh is toothsome and eaten by the Indians ” (26) 

Zeisberger devoted much attention to the bird population of the forests The 
Wild Turkey is competently and concisely described, as follows (27) 

“Wild Turkeys may be seen in the fall in flocks numbering hundreds 
In the summer they disperse in the woods, this being the time for hatching the 
young In winter their plumage is of a shining black, with white spots on the 
wings, in summer it changes to light brown When the time comes for laying 
the eggs, the Indians seek them, as they are very fond of them ” 

Repeatedly he uses the name of a European bird for an American one resembling 
closely or distantly the former Thus, in speaking of pheasants, he really refers 
to the Ruffed Grouse (Bottasa umbeUus L ) which, moreover, had long received, 
in this country, the popular name of “pheasant,” when Zeisberger first met with 
the species He states that 

“Pheasants are not valued by the Indians, though their flesh is palatable 
They fall victims, however, to birds of prey Were it not for the birds of prey 
the woods would swarm with them, for the hen lays above twenty eggs at one 
time ” 

What he calls the "Heath-Grouse” is really the Prairie Chicken {Tympanuchus 
cuptdo amencanus Reich), which, as he correctly states (28), is “larger than the 
pheasants” (Ruffed Grouse) He adds the information that “they arc not valued 
by the Indians any more than the pheasants ” 

Zeisberger’s "Turtle-Doves,” which “are smaller than the [passenger] pigeons 
[previously described] and are always found in pairs,” really are Mourning Doves 
(Zenatdura macroura carohnensxs L), and his Palrtsel are "Partridges or Quail” 
(Coltnus vtrgtntanus L the Bob-White), as he adds m English He describes them 
as follows (29) 

“Partridges are small, neatly formed chicken fowl In the fall 

and winter they fly in broods In the settlements they like to remain near the 
plantations, as they find the food they like in the fields The flesh is tender 
and of a fine flavor They are favorites with all people, being innocent and 
harmless birds ” 

He correctly points out the significant ecological fact that "in the settlements 
they like to remain near the plantations, as they find the food they like in the 
fields ” A note to Zeisbeiger’s book (30) quotes J M Wheaton (31) as stating that 
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it [the Bob-White] was probably absent or at least confined to but 
a few localities m the State at the time of the first settlement and has steadily 
increased in numbers as the forest has been cleared away " 

Similar observations have been made with regard to the spreading, in the Old 
Northwest, of the Cardinal (Cardtnalts cardtnalts L) and the American Robm 
(Turdus mtgralortus L) both of which were drawn, by the cultivation of fields, 
into formerly forested areas and, in particular, into the neighborhood of human 
habitations where they could find with ease the livelihood that best suited their 
needs, see also below, p 57 

Zeisberger gives a good picture of the multitudinous appearance of the Passenger 
Pigeon (Ectojnstes mtgralortus L), once an essential member of the forest com¬ 
munity, but now extinct His description reads, as follows (32) 

“The wild pigeon is of an ash-gray color, the male being distinguished by 
a red breast In some years in fall, or even in spring, they flock together in 
such numbers that the air is darkened by their flight Three years ago they 
appeared in such great numbers that the ground under their roosting-place 
was covered with their dung above a foot high, during one night The Indians 
went out, killed them with sticks and came home loaded At such a time the 
noise the pigeons make is such that it is difficult for people near them to hear 
or understand each other They do not always gather in such numbers m 
one place, often scattering over the great forests ” 

Zeisberger then proceeds to list the birds of prey, starting with two species, 
the Bald Eagle and the Swallow-tailed Kite, that probably never nested m the 
Tuscarawas forest area The other species mentioned are resident members of 
the upland forest community 

The minor species that complete the picture of the bird population of that forest 
have, in part, been described, rather than named, by Zeisberger From these 
descriptions it has been easy to identify the species Zeisberger had before his eyes 
In only one case, it is doubtful what bird he had m mind, he writes “Another kind 
of birds, light-red in color, is particularly beautiful M This may be the 

Summer Tanager (Ptranga rubra L), but it is also possible that Zeisberger was 
describing the Cardinal (Kedbird, Cardtnalts cardtnalts L ), although some ornitho¬ 
logists doubt whether this bird, today inseparable from the Ohio scene, had, in the 
1770's, started on his invasion of the land west of the Ohio River 

It is of interest to the linguist, rather than the ornithologist, that Zeisberger, 
in clearly describing the American Robin (Turdus mtgralortus L), calls it “The 
Black-Bird” (33) A note m Zeisberger’s book (34), pertaining to this seeming 
incongruity, reads as follows 

“A European bird, Merula merula , a near relative of our robm, is black, 
has habits like our robm, and is commonly known as the blackbird Before 
the white settlers came, the robin doubtless lived in open places in the forest, 
so that in the author’s experience it was met with only in breaks in the forest, 
usually remote from the Indian villages With the opening up of clearings 
the robin made acquaintances with the white man and came to live in open 
groves and orchards This the robin did in common with many of our other 
native buds which formerly lived only in the open places in the forest With 
the coming of the white settlers these birds found congenial homes m the 
cleanngs and orchards where they were also less subject to the attacks of 
predaceous birds and mammals ” 

It is hardly doubtful that the European Blackbird, centuries ago, had undergone 
an analogous ecological transition from the forest cleanngs to the gardens and 
orchards of the human settlements This is all the more plausible since the Euro¬ 
pean Blackbird and the Amencan Robm, m their appearance (apart from the 
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coloration), habits, and habitats, are bo much alike that they are probably to be 
regarded as local varieties of each other 

Next, Zeisberger gives much attention to the snakes of the area “Here along 
the Muskingum,” he writes (36), “rattles n akes are not as numerous as m some 
regions that are stony or mountainous ” Nevertheless, they seem to have been 
frequent enough to be assigned first place among the reptiles of the Tuscarawas 
forest area His description is nothing short of classical (as are so many of his 
descriptions), in that it combines excellent observation with a marvellous concise¬ 
ness m the presenting of facts It merits quotation m full 

“The most dangerous snakes are the rattlesnakes They are yellow in 
color, marked with black spots The largest are about four feet long, some¬ 
times more, and about as thick as an arm The rattles are at the end of their 
tails, and often betray the snakes when they are not seen These rattles 
appear to be a thin, transparent horny substance, arranged in links From 
the number of links it is possible to tell the age of the serpent, one being added 
every year It is a rare thing to find one with twenty rattles When the 
rattling sound is heard, it is a sign that the serpent is angry, the trembling 
of the tail causing the rattling Even when they glide along the rattles make 
a slight sound which can, however, be detected only by those well acquainted 
with the ways of the snake They do not rattle unless something approaches 
them Head and mouth are rather broad in proportion to the size On either 
side of the mouth they have two very sharp teeth, which he concealed 
in a skin sack until they want to bite, when they are able to move these forward 
with great swiftness Hence, it is that when anyone has been bitten four 
little openings close together may be seen in the skin If a rattlesnake has 
been killed, which often happens, as they do not seek to escape nor go out 
of the way for any one, and one draws forward the teeth with a little stick, 
a clear liquid spurts out of the bag lying at the root of the teeth This is the 
poisonous juice Undoubtedly, the teeth in themselves are also poisonous 
Indians who have been bitten, even if they happen to be quite alone in the 
forest, know what to do They seek certain herbs and roots that may be 
found anywhere and cure themselves of the bite, so that one rarely hears 
of death occasioned by the bite of this serpent Horses or cattle bitten in 
the woods, where it is not possible to render immediate assistance, die m a 
short time With proper management these animals may recover in twenty- 
four hours With human beings a cure is not effected so quickly, and a curious 
thing is that the part where a human being has been bitten, becomes spotted 
like a rattlesnake The fat of the rattlesnake is used by apothecaries ” 

Zeisberger is not correct m stating that “the teeth m themselves are also 
poisonous,” or that "the part where a human being has been bitten, becomes spotted 
like a rattlesnake ” His statement about the other snakes of the forest region are, 
on the whole, authentic, although they contain a few minor error s, for instance, 
when he writes that the Viper's “bite is venomous ” The snake which he describes 
(36) is obviously Heterodon contortnx Latr, “the spreading viper or hissing adder, 
an entirely harmless snake generally thought to be poisonous” (37) In describing 
the “Homsnakes” (38) as separate in kind from the Copperheads which they are, 
he does no worse than does the professional herpetologist when, on the grounds 
of a minor peculiarity, he establishes a new species, or a variety of one recognized 
Zeisberger concludes his description of nine different snakes with a few miscel¬ 
laneous remarks about the life and feeding habits of some of them Again he 
emphasises the fact that “none are so numerously represented as the rattlesnakes,” 
and then he states (39) that 

“All of them, be they venomous or non-venomous, swallow whole whatever 
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they eat Frogs, toads birds, Ground Squirrel [English term used in German 
ms, Z refers to the Chipmunk (cf above, p 55), ACM], squirrels, hares 
[rabbits ? ], they devour, not xn one gulp, however, but gradually They 
start by the hindlegs and gradually draw [the creature] in, often this takes a 
long time All snakes, in spring when they leave their holes in the ground, 
shed their old skin Hence, one often finds an entire skin, in the exact shape 
of the snake, with the head and everything, only very thin Black-Snakes, 
after having shed their old skin, look a very glossy black When a rattle¬ 
snake bites itself—it does not happen except when it is incited to doing so 
out of anger and fury, incapable of avenging itself on anyone else—it speedily 
swells up, almost to the bursting point, so that it can no longer move away, 
and dies within a few hours ” 

So far, I have been unable to ascertain whether this latter statement is, or is not, 
correct, there is no reason why the venom should not effect its own earner once 
that it has entered the blood stream with which, under normal condition, it is in no 
contact whatsoever Nor have I been able to find out how much truth there is 
to the well-known story of the paralyzing fascination (also attributed to other, 
oldworld, snakes, I think, as early as Herodotus) of the rattler's eye, Zeisberger 
makes the following statement about it (40) 

“This snake is said to possess another peculiar property, as witnessed both 
by Indians and whites viz that of gazing with fixed eyes upon bird or squirrel 
and by a kind of fascination, stupefying them, so that they not only cannot 
escape, hard as they may try, but also that such a creature is forced to descend 
from its tree and come to the snake which then seizes it and gradually swallows 
it up ” 

This “descending from the tree and coming to the snake” is sure to be an 
overstatement, while there may quite well be something to the hynpotizing quality 
in the gaze of a snake approaching its prey on level ground 

In conclusion of his description of a 1 land tortoise” with “a hard shell 
small and very prettily marked,” he writes Flesh is also eaten’ (41) The 
species is Terrapcne Carolina L , the Box or Wood Turtle Excavations back of 
Zeisberger’s log house, at Schonbrunn, arc supposed to have yielded a great number 
of shells of this turtle although I am unable to substantiate this rumor, if it is true 
there can be little doubt that Zeisberger himself had not been averse to cracking 
a turtle, once in a while, for his dinner 

“Lizzards are but rarely found here,” writes Zeisberger (42) The scarcity, 
in the North American forest, of lizzards strikes the observer from Central Europe 
no less than the abundance, in both species and specimens, of turtles, m the fresh¬ 
water bodies of America Zcisbergtr’s “one variety, not above five or six inches 
in length,” which “is said to be poisonous,” is either the non-poisonous Pine Tree 
Lizard (Scetoporus undulatus L ), or, less probably, the Blue-Tailed Skink (humects 
jasciatus L), less probably, because Zeisberger careful observer that he was, 
would hardly have failed to notice, and to mention in a dta nptive passage ,the 
beautiful blue of that lizard’s tail Here is what he tells about his lizard (43) 
"Indians make much ado when they see them and try to frighten them 
away They dwell in hollow trees, where they also keep their young ’ 

Then he tells about “other varieties, some very small ” which “come into the 
huts that are reared in the forests and arc very harmless” (44) Since there is no 
species known in the region, with adults “very small,” these “other varieties ^ 
must have been young specimens of the species listed above 

He mentions snails (evidently some species of genus Helix), adding that “from 
one variety spring, it is believed, the many large gad-flies which in the summer, 
in the months of July and August, worry the cattle to such an extent that during 
the day they cannot graze in the forest ” Then he speaks of the saliva-like fluid 
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these snails deposit, "presumably containing the eggs of the animal, which are 
hatched out by the sun/’ and concludes "from this [fluid], it is supposed that the 
pestiferous gad-flies are hatched out ” This is one of the very few erroneous 
beliefs concerning natural phenomena, found in Zeisberger’s book, which, however, 
he shared even with the professional scientists of his age (45) 

"Wasps are found in large numbers,” Zeisberger writes (46) without going 
into further detail or description, and "of bees,” he states, "nothing was known 
when we came here in 72, now they are to be found in large numbers m hollow 
trees in the woods" (49) These bees, I have been assured by an entomologist, 
were not of the genus, Apina (48), but were European honey-bees (Apts melltfera L ) 
early introduced into the American colonies, from whence escaped swarms steadily 
spread the species westward Zeisberger’s remark about the absence of bees in 
the SchGnbrunn region, pnor to the coming of the Moravians, in 1772, is ecologically 
significant in that it indicates a lacking of the bees' principal food pollen and 
nectar, which had been practically absent in the densely forested location, but 
later became abundant in the same area, after it had been cleared and, m a large 
measure, turned into orchards, whose bloom would naturally attract bees even 
from distant places and cause them to settle in hollow trees of the neighboring 
forest The Indians, in turn, had long learned to use the honey in their diet, its 
possession being only disputed by the numerous bears which, besides, were also 
attracted by the fruit of the orchards, as is evident from Major McMahon's report, 
to Heckewaelder (49), about a visit, m 1792, to the site of the abandoned mission 
of Gnadenhutten 

(b) THE SWAMP FOREST 
(1) The Flora of the Swamp Forest Area 

In his general description of the Tuscarawas forest, such as quoted above (p 46), 
Zeisberger characterizes the swamp forest, as follows 

"In the bottoms there are walnut, linden, maple, water-beech, that grow 
near to the water and often attain great height and girth, hawthome and 
crabapple" (50) 

It has been previously mentioned (above, p 46) that Zeisberger, when speaking 
of forests did not include the tree growth "in the bottoms,” which evidently did 
not correspond with his Central European concept of "forest” (" Busch ”), yet he 
is careful to point out the dominant species of the swamp habitat, as well as to pay 
attention to the accessory members of the river bottom community 

The same method as applied above (p 46) to the establishment of the upland 
community of plant species has been followed m regard to the swamp-land com¬ 
munity, hence, the following species may be claimed for the Tuscarawas bottoms, 
and for those near SchGnbrunn, in particular 


Zeisberger s Name 


ZH Notes 


Corrected Nomenclature 
(acc to DFI) 


Black Walnut 

Linden 

Maple 


Water-Beech 


Hawthorne 


rJuglans ntfra L 
Tuta ameruana L 
“Acer sacckannum L the 
silver maple is most abort 
dant near the water, though 
* Acer sac charum Marsh the 
sugar maple, and var 
Nigrum (Mx ) also occur in 
the bottom lands (?) 
“Moit probably Plateaus ocei 
dentalis L , tne sycamore ’ 
(See ZH t note 110 ) 
Crataegus species _ 


•Also found in the upland forest community 
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Zeisberger s Name 


ZH Notes 


Corrected Nomenclature 
(acc to DFI) 


Crabopple 

Hoop-Ash 

Honey Locust 
Dogwood 
Red Cedars 
Spruce Tree (error) 


Elm Tree 
Stone Birch 

Aspen 

Vines 

Oak trees (not expressly men 
Honed by Zeisberger as 
occurring in the bottoms) 


Swamp-Oak 
Spanish Oak (?) 
Beech 


Hickory (not expressly men 
Honed by Zeisberger as 
occurring in the bottoms) 


(Descr ) a larger variety of 
chestnuts not fit to eat 

Wild Laurel "Laurel also 
called the wild box 

Poison Vine 

" some poisonous trees 

Cranberries (Lenape Pakilnn 
\ZH RaMun—ACMX) 

Wild Citrons or May Apples 

"Wild potatoes and wild 
parsnips (?) 


Pyrus coronana L (and Pyrus 
angustifolus Ait ) 

Praxtnus ntgn Marsh the 
black ash 

*Gleditsui trumcanthos I 
Comas flonda L 
*Jumperus mrgintana L 
(Pxcea manana (Mill ) Black 
or log spruce) 

*Ulmus ament ana L 
Be tula ntgra I the nver 
birch 

Populus tremuloides Michx 
the American aspen 
* Vitxs vulpina L 


Here is some confuston of 
species pi the notes , (see 
ZH notes UOa-tlOe) 


Quercus palustns Muench 

* Fagus grandijotui L (sec 
nljove p 47) 


Aesculus glabra Willd the 
Ohio Buckeye 

Benzoin uesttvale L the com 
mon spice bush apparently 
*Rkus toxicodendron L 
* Poison Ivy 

"Rhus verntx L the poison 
sumac our most poisonous 
plant 

Vaccintum macrocarpon Ait 
the Common Cranberry 
*Podophyllum peltalum I 

+Ipomaea pandurala L 


Mains coronana (l ) Mill 
Hoop-Ash is correct —A CM 
Plowenng Dogwood 


Tsuga canadensis (L) Carr 
the Hemlock 


The svamp forest spectes found 
tre the area are 

Quercus btcolor the Swamp 
White Oak 

Quercus palnstrxs Muench the 
Pm Oak 


Carya lacmiosa (Michx f ) 
Loud 

m Carya cordifomns (Wang ) 


arya r 
Koch 


Rhus radicans I 


More probabl) *Apios amen 
cana Medic or *Heltanthns 
tuberose I —A CM _ 


•Also found in the upland forest community 


The trees and plants of the swamp forest, such os listed above on the basis of 
Zeisberger*s pages, clearly hold a place of inferior economic importance for thc^ 
natives of the area, as compared with the plant community of the forest on the' 
"high-lying land ,# It seems, however, that, as a source of medicinal substances, 
they rated above the economically dominant forest area of the region 

Although Zeisberger expressly disclaims to be an authority on medicinal herbs 
and roots (51), he occasionally drops valuable hints at the pharmaceutical use of 
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some plants Thus he states, with regard to Flowering Dogwood ( Cornus Honda 
L), that “the nnd of the root is used m the apothecary shops in place of Jesuit- 
Bark," that is, Cinchora bark, from which quinine is extracted “The bark of 
stone birch trees" ( Bctula ntgra L , the River Birch), “as of many others," writes 
Zeisberger (52), 4 the Indians pound fine, mix with water and use as a medicine " 
About the Spicebush, Benzoin aesttvale (L) Nees, which he calls Wild Laurel 
[“wilder Lorbeer "], (and, later, “Laurel, also called the wild box"), Zeisberger 
remarks that “its wood is used by the Indians for medicine and called by the English, 
spice wood," “it has a strong odor and taste” (53) Later in the book (54), he 
informs the reader that “the wood is fine and hard," and that “the Indians make 
spoons of it The mam stem does not become thicker than a leg The leaves 
are green summer and winter " 

About the very plentiful crabapples of the region, he remarks that “the Indians, 
being very fond of sharp and sour fruit, eat them in abundance " This same 
bend of taste explains the Indians* liking for “Wild Citrons or May Apples ” 
"The Indians enjoy eating the fruit," remarks Zeisberger (55), “which has a sour 
but pleasant taste " He adds the interesting information that “the roots are a 
powerful poison whuh, who eats, dies in a few hours’ time unless promptly given 
an emetic ’ 


(2) The Fauna of the Swamp Forest Area 
(including the Lagoon and its Littoral Fringes) 

Here following, Zcisberger’s notes on the animal life of the swamp forest in the 
Tuscarawas bottoms are presented m conformity with the list containing the animal 
species of the upland forest (see above, pp 49) Included are amphibious species, 
that is, such as need a body of water for either their subsistence or the completion 
of their life cycle, or both 4 The Lagoon’ is a swampy meander loop of the 
Tuscarawas, at the foot of the SchOnbrunn plateau 


Zeisberger s Name 

ZH Notes 

Corrected Nomenclature 

Mammals 



Bear 

'Ursus americanus Pullas 


Otter 

Lutra canadensis Schrcber 


Beaver 

Castor canadensis Kuhl 


Muskrat 

Fiber zibethicus L 

Ondatra zihethxca L 

Birds 



Wild Geebe 

Branta canadensis L the 

(The bird nomenclature in 


Common Wild Goose 

this column is according to the 

Wild Ducks 

Several species esp the 

A 0 IJ Check List of North 


Wood Duck, Aix sponsa L 

American Birds , 4th edition — 

Sheldrakes 

Mergus amencanus Cassin the 

ACM) 

Crane 

Common Merganser and 
Lophodytes cucuilatus I 
the Hooded Merganser 
* evidently Grus mext 



cana (Mfill ) the sandhill 
crune a bird now rare in 
Ohio (ZH p 165, n 182) 

Grus canadensis tabida (Peters) 

Wild Swans 

Olor columbianus Ord the 

acc to Dr Edward Thomas 


Whistling Swan, and Olor 
buccinator Rich , the Tnim 
peter Swan Both fit 

Zeisberger ■ description 
(ZH, p 65) The former is 

Cygnus columbianus Ord 


now [1910J less rare 

Cygnus buccinator Rich 


•Also found in the upland forest area 
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Zeuberger s Name 


ZH Notes 


Eagle 


Loon 

Descr ‘ a bird, fish 
ing, that makes nest in 
the ground along steep 
banka of creeks or rivers 
where it makes a hole just 
large enough to slip in 

Heron 

Hoopoe ( l der WiedekopJ ) 


Starlings 


Smpe 


l he gull is frequently 
seen near m ers and lakes 
“two kinds of plover (fol 
lows description) 


* IIabac tut leucocephalus L 
the Bald Eagle 

Gama tmmer Brunn 


Ceryle ale von L the King 
fisher 

Ardea herodtas L the Great 
Blue Heron 

Butondes vtrescens 1 the 
Green Heron 


Any one of the following 
Ictendae (Blackbirds) 
Out seal us qutscula aeneus 
Ridgw the Bronzed 
Gruckle Molothrus ater 
Bodd the Cow Bird ind 
A Returns phaeniceus I the 
Red Winged B1 tekhird 
\facrorhamphus gnseus 
(probably ) 


1 a ms spec 

1 egtahbs vocifem 1 irger 
variety 


Corrected Nomenclature 


Acc to Dr Edward Thomas it 
never nested in this region 


Identification uncertain pos 
sibly the Green Heron more 
probably Ceryle alcvon L 
the Kingfisher —ACAf 


All to Dr Edward Thomas 
probably Wilson s bnipe 
Lapelta deticata (Ord ) 


Owerhus touferus (L ), Kill 
deer 


1 or other birds occasionally found in the Swamp borest urea see aho\e (p 40) in libt 
of birds of Upland Forest bpecies marked with (*) 


Reptiles 

Descr " smke found 
here 1 hu\e met with in 
no other region The belly 
is quite red found in 
the water ami on land 
etc 

Descr 1 Watersnakes spend 
much time in the water 
live on fish and are not 
poisonous 

Descr “A kind of striped 
brightly marked snakes 
which ure small and 
harmless 

' The River 1 ortoise 
a Bpecies different from 
that found in Pennsyl 
vania which has a hard 
shell soft shell 

head small and 
pointed like that of a sea 
tortoise, etc 


Apparently An/rfr fasaatu 
Shiw the red bellied w iter 
snake h irmless though 
thought poisonous (Note 

m) 


Natrix fasciata sipedon I 


Eutaenui sir tabs I the 
Gurter-bnake 


Trwnyx spimfer LeSueur the 
common Soft Shell Turtle 


•Also found in the upland forest area 


Natrix er\thmpaster Shaw Dr 
Edward Thomas thinks that 
the occurrence of this snake 
m the Tubcariwas \ alley is 
to lie doubted 


Natrix sipedon I 


Thamnophis sir tabs 1 


Amyda spin if era LeSueur 
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Zeisberger's Name 


ZH Notes 


Corrected Nomenclature 


Amphibians 

Descr " another van 
ety of fish, or whatever 
one may call it re 
sembluig u small catfish 
but having four short 
legs 11 has a wide mouth 
and is about a foot and a 
half in length The finB 
are short 

‘ frogs of a brown 
ish color do not croak 
but have a note like a 
short whistle 

‘Green Frogs are but rarely 
met with and only in 
rivers and brooks 

Bull Frogs inhabit 

rivers and large brooks 
Molluscs 

Snails 

Artkropoda 

Mosquitoes 

Ticks 

great *ind small gadflies 

Wasps 


(Note $4?) “This is a very 
peculiar reference to the 
water dogs, Necturns macu 
lotus Rannesque, the water 
dog with external gills and 
Cryptobranchus alletantensts 
(Daudin), the hell bender 
or water dog without ex 
temal gills 

“7/y/a ptckertngii Storer a 
Tree Frog living near the 
water in spring and early 
summer (note &&) 


Rana clamata Daudin 
Ratio calesbxana Shaw 
•"Helix and related forms 


j* Tabanus *Chrysops etc 
Vespina 


Necturns maculosus Raflnesque 


Only Cryptobranchus allega »» 
ensts leaves the water, Nec 
taurus maculosus belongs to 
the aquatic fauna —A CM 


Hyla crucifer a Wied 


Rana clamttans Latreillc 


•Genera Culex, Aides Ano 
pheles Psorophora et al 
[•Family Ixodidue 

•Several families and genera of 
Hj menoptera 


•Also found in the upland forest area 


As m his treatment of previous associations, of both plants and animals, Zeis- 
bcrgcr discusses the fauna of the swamp forest area in the light of its significance 
for the species Homo sapiens, the truly dominant one of all ecological provinces, 
because it dominates consciously and with a purpose Although nowhere in his 
pages he says so in so many words, his anthropocentric brand of ecology was 
sustained by a strong awareness that nature existed solely for the benefit of man, 
an awareness supported not only by traditional theology but also by the secular 
rationalism of the era, commonly known as ‘enlightenment' Moreover, considera¬ 
tions of the greater or lesser usefulness of any given object of nature would all the 
more enter into the mind of a writer who was forced to subsist, remote from the 
cultural sources of his homeland, in the wilderness of a foreign continent, surrounded 
by, and to a high degree depending on, natives who themselves were at the mercy 
of their habitat’s natural resources Considering this one cannot enough admire 
Zeisberger’s objectivity as an observing and recording naturalist 

The Bear, as a member of the swamp forest community, is brought in only 
at the very end of Zeisberger’s volume, in fact, in its concluding paragraph Here, 
in describing a plant which he calls Laurel (currently named Spice-Wood, Benzoin 
aestivale (L) Nees), he writes, as follows (56) 

“Laurel, also called the wild box, grows along river banks, or in the swamps 
in cool places or on the north side of mountains It grows so thickly that 
it is impossible to get through In swamps of laurel, bears like to make their 
winter quarters ” 

It should be noted that in his principal paragraphs on the bear and its life 
habits (57), the laurel swamps are not mentioned among the bear’s preferences 
for winter quarters 
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Of the Beaver and its amphibious life habits, he gives the following, excellent 
description (58) 

“The beaver was formerly found m great numbers in this region, but since 
the Indians have learned from the whites to catch them m stell-traps, they 
are more rarely found A necessary thing in connection with the beaver-catch 
is a certain oil or spirit which the Indians prepare of various kinds of bark 
of trees and other aromatic things, which they place in the traps to decoy the 
beavers into them The skins are always of considerable value They are 
very industrious animals and, for their size, of uncommon strength Beaver 
dams of such dimensions arc found in creeks (59), that it might be imagined 
that they had been built by human hands Such dams they build when 
there are many together, for they work harmoniously, at night, in order to 
dam up the water and often put a considerable piece of land under water in 
course of their operations In the middle of the dam they build their dwelling 
places that are raised above the water, wood and earth being the materials 
used As their dens are in the middle of the lakes they cannot be easily 
reached In the front part of the mouth they have four quite broad and very 
sharp teeth, two above and two below With these they are able to gnaw 
through trees that are nearly a foot in diameter When the tree is down 
they divide it into pieces of such size that they are able to manage them 
These pieces earned into the water, they join together in such a fashion that 
the water cannot tear them apart I have myself seen m quite a large creek 
a beaver dam, in which the beavers were still undisturbed at home, so that 
I could observe their habits and work The dam extending straight across the 
creek, reached three feet above the water, so that it was possible to cross the 
creek dry shod, and put several acres of land under water In another place, 
where the water had threatened another course, they had been obliged to 
build another dam, made of earth and branches of trees Had this dam not 
been so far from human habitation, one might have thought it had been con¬ 
structed by men The animals are of a dark brown color, have short legs 
and broad feet, adapted to swimming and armed with short claws The tail 
is broad and flat At the end it is broadest, smooth, without any hair, and 
looks as though covered with fish scales The tail furnishes the best flesh 
and is much liked by the Indians It has an appearance different from the 
rest of the animal's flesh, being more like fish meat As the skins always 
bring a good price the Indians hunt these animals constantly " 

This description is accompanied by an editorial note (60) stating that 
“the steel trap was another white man's invention which, placed in the hands 
of the Indians, proved most destructive to some of the animals which formerly 
held their own against the less effective methods of the Indians The price 
paid for the pelts by the whites, was of course an additional factor in the 
destruction of many of the native animals " 

Here was another case of exstinctive hunting mainly due to “improved" equip¬ 
ment furnished by the white intruders who, moreover, put a premium on the 
reckless exploitations of the hunting grounds, hastening thereby the economic 
disruption of the natives, which eventually led to their doom 

About the Muskrat Zeisberger (61) makes the pertinent statement that, being 
"able to live m or out of the water,” it 

"is in many respects most like the beaver Its tail is not broad as that~of 
the beaver, but oval-shaped Their dwellings are in the water, but so arranged 
that they can, according to inclination, be in the water or in a dry place A 
great quantity of odorous matter is found m the body of this animal The 
odor is unpleasant when too strong, but a little of it is agreeable " 
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The greater or lesser food value, for the Indians, is stressed by Zeisberger in 
his description of quite a number of the birds found on or near the water Thus 
he records (62) that the male of the “Tree-Duck” (Atx sponsa L , the Wood Duck) 
“is the most beautiful of the water-fowls and very good to eat," evidently not exclu¬ 
sively to the Indian taste About the Sheldrake (Mergus amencanus Cassrn, and 
Lophodytes cucullatux L ) he states (63) that “they live on fish, their flesh having 
the taste of fish Indians rarely use them for food, though the flesh of some is 
very palatable ” According to a note (64), the latter remark seems to apply to 
Lophodytes cucullaius L , “the Hooded Merganser, which is said to be quite palat¬ 
able, the flesh of the other mergansers being rank and fishy ” The flesh of the 
Crane (most probably Grus canadensis iabxda [Peters]), according to Zeisberger (65), 
“is dark, rather tough and seldom eaten by the Indians ” They much more relished 
the flesh of the Wild Swans, for Zeisberger writes (66) that “the Indians declare 
that their flesh tastes like that of the bear, of which they are particularly fond, 
and is often so fat that pieces [of fat] may be cut from the flesh ” The Loon, 
Zeisberger states (67), “is not eatable, but the Indians make pouches of its skin, 
which is taken off whole, large enough to hold pipe, tobacco, flint, steel and knife ” 

Zeisberger is quite definite (68) about having “found here,” that is, m the 
Schtinbrunn area, “one variety of snake” which he had “met with m no other 
region ” 

"The belly is quite red These serpents may be found in the water and on 
land They get to be from five to six feet in length and their bite is poisonous 
To cure the bite of this reptile the Indians use a plant that grows in the water 
These snakes have teeth all around the mouth, above and below, but no fangs ” 

As far as the description goes, it clearly fits the Red-Bellied Water-Snake 
(Natnx erythrogaster Shaw), and it is evident that he did not intend to describe a 
venomous snake, that is, one, such as a rattlesnake, with fangs functioning like a 
hypodermic needle In fact, he states expressly—and obviously from personal 
investigation—that the teeth, “above and below,” are set “all around the mouth ” 
and that there are “no fangs ” Nevertheless he declares that "their bite is poison¬ 
ous ” At a first glance there seems to be an incongruity between the two statements 
But there really is none, for Zeisberger does not say that it is a poisonous snake, 
but merely that “their bite is poisonous ” Some herpetologists claim to possess 
observations on the toxic effect of watersnakes' saliva on persons bitten by them, 
while others are emphatic about there being nothing to it they themselves as well 
as acquaintances of theirs had been bitten many a time by watersnakes without 
even a trace of a reaction No one who is familiar with the facts of “selective 
toxicity” will declare either of the two observations incorrect The truth in the 
matter apparently is that some persons show toxic reactions to the bite of water¬ 
snakes (Natnx, and related genera), and to that of Natnx erythrogaster Shaw, in 
particular, while others do not 

Zeisbeiger’s reliability as an observing naturalist has been questioned on the 
grounds of a story he tells about a horse, bitten by a black snake, having died 
despite all possible efforts to save it Of course, here he doubtless recorded a faulty 
observation either the horse's death was due to another cause (possibly, the bite 
of a rattlesnake) while the Black-Snake just happened to be around, or, he related 
his story from hearsay but not from personal observation Whatever its source 
may be, errors such as this occur in the records of all observers, be they naturalists 
or historians, and it would be unfair to discredit on their account a man's entire 
work, unless there is cogent evidence to an intent to defraud Such an accusation 
could never be raised, even by malevolent critics, against Zeisberger who, m small 
matters, may have occasionally erred, though always in the best of faith Whoever 
objectively and thoroughly studies his notes will increasingly gain the assurance 
of dealing with a source-book of high importance for historians in various fields 
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One more reptile which Zetsberger comments upon is the Common Soft-Shelled 
Turtle ( A my da sptmfera LeSueur) (60) After a concise description, he writes 
“The Indians shoot them, for they are not easily caught in any other way, 
as they seldom venture out of the water upon the banks of the nver The 
Indians are very fond of the flesh and of the eggs which the animals lay m the 
sand on islands ” 


(II) Thf Lagoon and the Rivlr 

Not entering upon a discussion of aquatic plants, Zcisbergir (70) at once 
proceeds to list and describe the fishes of the area Nowhere in his book does his 
integrity as an observing naturalist stand out more clearly than in the brief intro¬ 
ductory paragraph to his ichthyological survey It reads, as follows 

“Of fishes, there are doubtless many more varieties than those I have seen 
in the Ohio I will, however, confine notice to those I have seen and know ” 

What here he calls “the Ohio 1 ' apparently included, to his mind, those tnbutanes 
with which he was primarily concerned the Muskingum and, especially, the 
Tuscarawas 

(a) Aquatic Flora 

No water plants are discussed in Zcisbcrgcr’s book from the fact, however, 
that the Indian women made mats of 1 rushes which grow in ponds or stagnant 
water" (71), and also, of the leaves of Flag, or C'lt-T'ul (72), it may lie inferred 
that these plants grew in the Tuscarawas area The latter reference, from a 
Fnedenshutten (Wyalusing) Diary is validated, for the Tuscarawas region by 
an entry (July 6 1773) in a Gnadenhuttcn Mission Diary which states that 
“some of the sisters went out to look for Btnsen [rushes] for mats " The grasses 
used for the purpose were Sctrpus pungens L the Bulrush and Typha l all foil a L , 
the Cat-Tail (71) 

(b) Aquatic Fauna 

In addition to the Fishes there are to be included a very few species previously 
listed above, from the Reptile and Amphibian classes of vertebrates which never 
or rarely leave the water Also to be mcluded are the larva forms of all amphibians 
previously listed, as well as the larvae of the mosquitoes and gad-flies mentioned 
above (p 62) W iter birds are listed on pages MW)1 


Zetsberger s Name 


Reptiles 

The River Tortoise (see 
above, p 61) 


ZII Notes 


Trtonyx spxnxfer Lebucur the 
Common boft Shell Turtle 


Corrected Nomenclature 


rAmyda sptmfera LeSueur 


(Descr ) “Watersnakes 
spend much time in the 
water live on fish and 
are not poisonous 
Amphibians 

(Descr ) 1 another 

variety of fish or whut 
ever one may call it, 
resembling a small cat 
fish, but having four 
short legs ’ Etc see 
above p 62 
Fishes 

* 'Pike are of uncommon 
size and generally known 


*Natrtx fasetata stpedon L 

Necturus maculates Raft 
nesque lhe Water Dog 
with external gills ana 
*Cryptobranchus alleganxen 
sis (Daudm), the Hell 
bender, or Water Dog 
without external gills 

(Note W/) "Stieostedion vit 
reum Mitchill the pike 
perch or jack salmon etc 


*Nofnx stpedon stpedon L 

Necturus maculosus Rafi 
nesque (never leaves the 
wa ter, *Cryptobranchus 
does -ACM) 


Esox masquthongtoktoensts 
Mitch 


♦Also listed with the Fauna of the Swamp Forest Area including the I agoon and its littoral 


fringes See above p 61 
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Zetsberger s Name 
The Black Fish 


The Buffalo-Fish 


1 he Catfish 


The Sturgeon 


{Dcscr ) 14 fish with a 
narrowly formed mouth, 
armed with sharp teeth 
almost like the bill of a 
cluck 

(Descr ) 11 -mother 

kind resembles the Cat 
Fish very much It has 
no scales broad plain 

beak like the bill of i 
goose, almost the length 
of a hand This it uses to 
dig in sand and slime in 
search for food The 
mouth opens below 

4 1 he White Perch is short 
and broad It has scales 
and is good to eat 


The Yellow Perch 
one of the most palatable 
fishes 

1 Pels are rarely found 


Molluscs 

(Descr ) T%o varieties of 
shell fish are found as 
well One resembles the 
clams found alonp the 
sea coast the inside of 
the shell being violet 
shading to red, the other 
has larger shell which 
is white inside Some 
specimens of smaller 
i nnet»es are n1*o found 


ZH Notes 

'probably Moxostoma aureo - 
lum (Le Sueur), the Com 
mon Red Horse or Cato- 
stomus commersontt 
(Lacepede) the White 
Sucker, or Cycleptus elon 

f ains (Le Sueur), the Black 
lorse 1 

several of genus Ictxo- 
bus , etc ’ 


‘Several species in the 
Muskingum, Jctalurus punc 
lotus Raf , the Blue Cat 
Ameiurus locustns Wal 
baum the Mississippi Cat 
A nebulosus LeSueur the 
Bull Head and LePtops 
ohvans Raf the Mud 
Cat 1 

Actpenser rubteundus LeSueur 


Ltptsosteus osseus L the 
Gar-Pike 


Polydon spatkula Walbaum 
the Spoon Bill Cat 
Aplodtnotus grunntens Rafi 
nesque the White Perch 
also called Fresh Water 
Drum grunting or 

drumming noise 

Perea flavescens Mitchill 
Anguilla ckrysypa Rafinesque 


(Note $45) “There are many 
species of mussels occurring 
m the region belonging to 
the genera, Unio, Ano- 
donta Lamps ilia etc , the 
shells of several of these 
have a colored nacrous 
lajer 

"Other Unio species (?) * 


Corrected Nomenclature 


Error the description fits the 
Sheep*s Head, Aplodtnotus 
grunntens Rafinesque, acc 
to Mr M Trautman 

Jctalurus lacuslrts Walbaum 


Pilodtctu oltvarts Rafinesque 


A cipenser scaphorhynckus 
plaiyrhynckus Rafinesque 
acc to Mr M Trautman 


Z s description too vague for 
identification but not Aplo 
dmolus grunnxens Raf (see 
above, p 65) 


Stuostedion vilreum Mirch 
Anguilla boston\ens\s LeSueur 
possibly one of se\eral 
species of lamprey " (Dr Fd 
ward Thomas, cf ZH notes 
63 and 241) 
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As remarked above the fish called ‘The Buffalo-Fish' 1 by Zeisberger (74) 
is given a description which precisely fits the Sheep's Head It is an especially 
fine example of its kind and reads as follows 

11 The buffalo-fish is thus called by Indians and Europeans because of its 
being heard sometimes to bellow in the water Its length is about t foot 
and a half or even two feet and its breadth five or six inches It has a curved 
back, pnckly fins, a narrow mouth, and a small head in which two white 
stones are found flat on one side and a little convex on the other These 
are not ordinary stones but have a stony appearance The fish has no teeth, 
but at the entrance of its throat there are two strong flat bones, with grooves 
exactly fitting each other With these it can crack the hardest mussels, 
which are its chief food, and serve to bait the hook in angling for it The 
Indians, however, rarely using a hook and line commonly pierce this fish 
with an iron prong of their own making If any one should venture to put 
his finger into its mouth, even when to appearance it is half dead, he is in danger 
of losing one or more of his fingers, for the mussel shells which the fish con¬ 
stantly cracks are very hard " 

In his description of the Sturgeon, Zeisberger remarks that it “is the largest 
of the fish in the Muskingum The largest caught here were from three to three 
and a half feet in length ” In view of this statement, one is surprised to read in 
the SchOnbrunn Diary (75) that ‘ the brethren went fishing today and caught 
several large fish, from four to five feet in length,*’ and again, under July 19, 1773, 
that, in a fine catch of fish, made that day, there were ‘some very large, from six to 
seven feet m length ” 

Of course, there are several possible explanations for this ‘ fish story ’ Either, 
the fortunate Indian fishermen exaggerated shamefully to the recording Missionary 
(possibly Zeisberger himself) who somehow may have failed to inspect the catch 
with his own eyes, or, fish of that size were actually caught in those days In the 
notes to Zeisbcrger’s book the following quotation is found (70) 

“Judge Gilbert Devoll took a pike in the Muskingum which weighed nearly 
one hundred pounds, on the 2nd day of July, 1788 He was a tall man but 
when the fish was suspended on the pole of the spear from his shoulder, the 
tail dragged on the ground, so that it was about six feet in length The 
enormous fish was served up on the 4th of July at a public dinner " 

According to the editors of Zeisberger’s History (77) “the pike** is not Esox 
masquihongi ohtoensts Mitch , but Stizostedxon vtlreum Mitch (currently called the 
White Perch), which they call ‘the pike perch or jack salmon " Thus it would 
appear that this fish was about the biggest of them all in the Muskingum, but not 
the Sturgeon, as claimed by Zeisberger It is hard to decide which of these 1 fish 
stones,” if any, is absolutely true 


INFERENCES 
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Note The numerous text quotations from ZH are in the competent translation of the 
late Rev Dr William Nathanael Schwarze, former President of the Moravian 
College and Seminary, and after his retirement, Director of the Moravian Archives, 
at Bethlehem, Pennsylvania 

Occasionally it was necessary to consult the German original of Zeisberger s 
work, a manuscript volume in the Moravian Archives at Bethlehem —A CM 
Check List of American Birds 4th edition (A 0 U, Lancaster Pa , 1031) 


NOTES 

(1) ZH, p 7 
2) Jbtd 

(3) 2 VoIr 1768 
<4) ZH p 47 
(5) ty 164-173 

(A) For scholarly help and advice I am indebted to Dr Edward S Thomas Curator of 
Natural History, Ohio State Museum Professors Edgar N Tmnseau and John N 
Wolfe Department of Botany The Ohio State Unnersity and Mr Milton B Traut 
man Research Associate (Ichthyology) I rans Theodore Stone Laboratory, Put in Buy 
Ohio —ACM 
(7) ZH p 47 

(H) My own translation from the German original ZH p 47 reads, "T he forests contain 
mainly oak trees A CM 

(9) Busch , rather unusual for the more common Wald ACM 

(10) Ibid 

(11) ZH, p 51 

(12) ZH p 163 n 127 

(13) ZH p 40 

(14) ZH, p 56f 

(15) ZIJ p 48 

(16) ZH p 57ff and passim 

(17) ZH p 64 

(18) ZH, p 57 

(19) ZH, p 14 

(20) Z1I, p 57f 

1 21) ZH p 59 

22) ZH, p 59f 

23) ZH, p 0Of 

24) ZH, p 62 

25) ZH p 64 
(20) Ibid 
(27) ZH p 66 
(28) Ibid 

(29) Ibid translation slightly modified —A CM 

(30) ZH p 106 n 189 

(31) 1 Report on the Birds of Ohio Hep Ceol Survey of Ohio IV (1882) Pt I p 499 
(82) ZII, p 66 

(33) ZH p 69 in the German manuscript of Zeisbcrger’s liook ( Moravian Archives, Bethlehem 
Pa ), the name of the bird is "the Amsel unmistakably the [European] Blackbird 
(Turdus meruia L) ACM 
(34) ZH p 167 n 209 

(36) ZH p 70 the bcginnmg of the description in ZH quoted below has been slightly modified 
according to the original German — A CM 
(36) ZH p 71 

(37) ZH p 168, n 224 

(38) ZH p 71 

! 39) ZH p 72 —Quoted in my own translation since ZH, here, is not accurate - ACM 
40) Ibtd —7H translation modified —A CM 
41) ZH , p 74 
42) ZH p 72 
(43) ZH p 72f 
(44) lb%d 
(45) ZH p 74f 
(46 ZH, p 152 
(47) Ibtd 

(48) ZH p 173 n 318 
(49) HJ 1798, p 60f 
(50) ZH p 47 
(51) ZH, p 57 
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(52) ZH, p 52 
(53 ZH, p 46 

(54) ZH f p 153 

(55) ZII, p 47 

(56) ZH, p 153 

(57) ZH p 57f 

(58) ZH, p fllf 

(59) Zeisberger did not have to go far afield for his observations on beavers and beaver dams 

A creek in the immediate vicinity of SchGnbrunn, even on modem maps bears the name 
of Beaverdam Creek — A CM 

(60) ZH, p 164, n 160 

(61) ZH, p 63 

(62) ZH, p 65 

(63) Ibid 

(64) ZH, p 165 n 181 

(65) Ibid 

(66) ZH p 65f 

(67) ZII p 66 

(68) ZH, p 71 

(69) ZH p 74 

(70) ZII, p 73 

(71) TMHS, Vol J p 192 

(72) Ibid 

(73) Ibid 

(74) ZH p 73 

(75) SD6, July 9 1773 

(76) ZH p 169 n 231 citing S P Hildreth Pioneer History, etc (Cincinnati A New York, 

3848), p 498 

(77) Ibid 


Chemical Insect Attractant and Repellents 

The author presents a clear concise and well-organised volume on a subject heretofore 
appearing only as papers in a wide variety of publication outlets 

The book begins with a c hupter on the historical background of repellents and attractants 
This is followed by chapters on Nature of Chemical Attractants, Essential Oils Resins and 
Related Substances, Fermentation Products Protein and Fat Decomposition Products Olfacto¬ 
meters and Threshold Concentrations Baits and Traps Repellents Chemical Basis of Taste 
and Olfaction and Evolution of Feeding Preferences An author index and subject index com 
pletes the book Following each chapter is a large list of citations from scientific journals 

This book fills an important gap in the literature of scientific entomology by making readily 
available the fundamentals of this important subject —R H Davidson 

PhatiHgai Insect Attractants and Repellents, by Vincent G Dethier 289 pages 69 figures 
The Blakiston Company, Philadelphia, Pa 1947 Pnoe $5 00 



THE NATURAL OCCURRENCE OP ‘‘REDLEG," PSEUDOMONAS 
HYDROPHILA, IN A POPULATION OF AMERICAN 
TOADS, BUPO AMERICANUS 

JULIAN L DUSI 1 
The Ohio State University 


The natural occurrence of an epidemic of “Redleg," Pseudomonas hydropktla 
(Chester), in a population of American Toads, Bufo amencanus Holbrook, seemed 
significant for two reasons 1) to the writer's knowledge it » a new naturally 
occurring host record, and 2) it showed how easily disease is overlooked in the 
casual observations made by many biologists 

It was purely by chance that the epidemic was discovered On March 22, 
1948, George H Breiding and the writer visited the lower of two small ponds in 
lower Donnelly Hollow near Charleston, West Virginia There a large population 
of American Toads was observed and estimated to be about .100 individuals 
The toads were mating and were very actively clasping They seemed very 
tame and could easJy be picked up The writer returned the following day to 
make some photographs of the toads and found the population reduced to about 
two dozen individuals Many dead toads were seen on the bottom of the pond 
and on the shore where they had crawled from the water and died 

None of the specimens examined showed any mark of violence On March 24, 
only three pairs of living toads were found ana an additional number were found 
dead The only remaining pair was collected on March 25 This pair had been 
observed for several days It was unique in that the female was dead when the 
pair was first observed, on March 23, but the male continued clasping until 
separated four days later, after being transported to the Ohio State University at 
Columbus, Ohio 

The following day the male died External symptoms and bacteriological 
tests proved that the disease was “Redleg ” 

The site of the epidemic was visited again on April 24, 1948 Water samples 
were taken at both ponds and at three stations two-tenths of a mile apart in the 
stream which flows from the ponds Blopd samples and smears were made from 
one specimen each of Spotted Newt, Tnturus v vtrtdescens, Pickerel Prog, Rana 
ptptens, and an American Toad tadpole taken from the upper pond and from one 
specimen of an American Toad tadpole and two Spotted Newts taken from the 
lower pond 

Tests showed that from the upper pond, only the tadpole contained Pseudo¬ 
monas hydropktla, two water samples and one Newt from the lower pond contained 
the bacillus, and that the three water samples taken at the stations along the 
stream were all infected 

Bacteria from each positive culture were injected into toads which died sub* 
sequently and from whose heart blood Pseudomonas hydropktla was then recovered 
A limited amount of laboratory experimentation was done m which specimens of 
American Toads and Spotted Newts were placed m aquana containing water 
contaminated with Pseudomonas hydropktla No disease specimens resulted 
The animals were then injured slightly to provide a means of entry for the bacteria 
This resulted in contraction of the disease by the toads but not m the newts 

‘Research Fellow the Ohio Wildlife Research Umt the Ohio Division of Conservation 
and Natural Resources, the Ohio State University, the U S Pish and Wildlife Service and 
the Wildlife Management Institute cooperating 
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From the foregoing, it was concluded that “Redleg” occurs in nature in 
American Toads This occurrence would probably only come about during the 
breeding season during which toads are found in water, the natural habitat of 
Pseudomonas hydrophxla , and also the period during which their activity in clasping 
provides the abrasions which permit the entry of the bacillus into the blood stream 
The experimentation might also indicate that the Spotted Newt is an immune 
species and a earner of “Redleg ” However too little data have been collected 
to make this a positive assertion 

A point of importance is the ease at which this epidemic could have occurred 
unnoticed had not the pond been visited several days in succession Certainly 
many similar and many more lesser epidemics of disease frequently occur 
unnoticed in nature The cases observed and reported arc probably, for the 
most part, chance records as was this one 


DISCOVERY OF LIVING METASEQUOIA 

SAVE-THE REDWOODS LEAGUE 1 

The genus Metasequoia is a conifer which was widely distnbuted over the 
northern hemisphere in past ages Its fossil remains (wood, leaves, cones) have 
been found in Alaska, Greenland, Spitsbergen and northern Siberia, m rocks of 
Eocene age (60,000,000 years old), in rocks of Miocene age (30,000 000 years old) 
in Oregon and California, Germany and Switzerland, Manchuna and Japan It 
was considered to have become extinct, some 20,000,000 years ago, since its fossil 
remains did not occur in rocks younger than Miocene 

About two years ago, reports came from China of the discovery of three trees 
of Metasequota in a village in the interior One of these living trees was described 
as large, but no photographs were available, nor was it possible to find out much 
about it In order to establish the accuracy of this report, and to learn the true 
nature of these trees, Ralph W Chaney, paleobotanist of the University of Cal¬ 
ifornia and the Carnegie Institution of Washington, and Milton Silverman, Science 
Editor of the San Francisco "Chronicle", left San Francisco by Pan American 
World Airway plane m February, bound for Shanghai and Chungking, from this 
former capital of China, they proceeded down the Yangtse on a nverboat to Wan 
Hsien Here they secured baggage porters and sedan chairs, and set out on a 
journey southward more than a hundred miles into the provinces of Szechuan and 
Hupeh Traveling over a path largely made up of a rock slab stairway, they 
covered from 20 to 30 miles a day in ram and fog—a path which crossed four 
mountain ranges of which two were over 6000 feet high This is a region seldom 
visited by foreigners—in fact, the remote village at the end of the journey had 
never before been entered by a foreign visitor The reported presence of hundreds 
of bandits made necessary extreme precautions to prevent theft of cameras and 
other essential equipment, an armed guard was necessary during most of tlur 
journey 

‘Based on a statement by Dr Ralph W Chaney Professor of Paleontology University of 
California, Berkeley, Chairman, Save the-Redwoods League s Education and Interpretation 
Committee, 114 Sansome St San Francisco 4 California 
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' Just outside the village of Mo-tao-chi, 70 miles south of Wan Hsien", says 
Dr Ralph W Chaney, “we came upon the first trees of Metasequoia The largest 
is nearly 100 feet tall, and 68 inches in diameter above the buttress (almost 11 feet 
in diameter where the buttress flares out at ground level) It has large branches 
which extend upward instead of turning downward as m the living redwood, 
another difference is that Metasequota sheds its leaves m winter, so it was bare 
at the time of our visit, its bark has a reddish tone suggestive of the redwood, 
but is much thinner than that of the American tree These and other differences 
readily distinguish Metasequota from Sequota, but a relationship between the two 
trees is at once apparent from the similarity of their cones, and their wood is also 
much the same Preliminary examination indicates that Metasequota may re¬ 
present the ancestor of the American Sequota 

“Continuing southward some 35 miles, we came into a valley occupied by over 
a hundred trees of Metasequota While none of these are as large as tne giant tree 
at Mo-tao-chi, they are growing on slopes which have not been fully logged off, as 
is the case farther north Here we were able to study the dawn redwood (Meta¬ 
sequota) under essentially native conditions It grows best beside streams or 
elsewhere in wet soil, it is not found at elevations far above 4000 feet, for it appears 
to require mild winter temperature Its associates in the forest are chestnut, 
sweet gum, oak and birch, all of which trees grow today m many parts of the United 
States In addition, there lives with metasequota a large tree known as katsura 
which is confined to northeastern Asia at present All these associates of the living 
Metasequota had ancestral species growing with the fossil Metasequota m western 
North America and Europe during the geologic past Here we have a segment of 
yesterday—a forest which has miraculously survived destruction for a score of 
million years 

“How much longer will Metasequota continue to exist in this central Asian 
sanctuary? An answer to the question is difficult to give, for in this land of fuel 
and timber shortage, these great trees of the past are rapidly being cut down by 
Chinese farmers Some steps must be taken at once if Metasequota is to be saved 
from extinction during our lifetime, if it is to continue to live on earth as one of the 
oldest, if not the most ancient forest tree in existence At some time m the near 
future, an announcement will be made of the plans being made to preserve the 
Metasequota of Tiger Valley from destruction ” 

Dr Chaney and Dr Silverman have recently returned to California with 
specimens of the wood, bark, leaves and cones of these remarkable trees, and 
with many scientific data which may be expected to aid m solving some of the 
problems surrounding the age-long survival of these Chinese ancestors of the 
California redwood 
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The determination of the gold content or fineness of gold objects by means 
of specific gravity measurements is one of the oldest known methods of assay 
The account given by Vitruvius of the way by which Archimedes detected the 
adulteration of the gold in the crown of Hieron of Syracuse shows that the method 
was known in principle, even if not widely used, before the beginning of the 
Christian Era There is evidence from Arab sources that it was used in the 
Middle Ages, and the accounts of the method given in works on assaying of the 
sixteenth and seventeenth centuries indicate that it was in common use in early 
modern times It is still used occasionally for the determination of the fineness 
of gold objects which cannot be assayed or analyzed by the usual dry or wet 
methods Indeed, the great and unique value of the method is that it makes 
possible an estimate of the fineness of gold objects, which, because of their great 
antiquarian or artistic value, cannot be sampled m any way, even for micro- 
analysis In spite of the long time this method has been in use and in spite of 
its undoubted special value, no critical estimate of its probable accuracy or limita¬ 
tions, apart from brief statements, appears ever to have been published There 
is considerable evidence that various workers have used this method uncritically 
and attributed to it an unwarranted degree of accuracy For example, Giesecke (4) 
determined the specific gravities of a number of ancient electrum coins and then 
calculated their gold content in two decimal places in percent It can easily be 
shown that the method does not warrant expressing results to such an apparent 
degree of accuracy The purpose of the present paper is to indicate its probable 
degree of accuracy and its limitations 

A primary difficulty in the determination of the composition of alloys of gold 
and silver, or of gold and copper, by specific gravity measurements is that the 
specific gravities of the pure metals themselves cannot be defined with any high 
degree of precision Results of even very careful measurements of this so-called 
constant have varied considerably in accordance with the mechanical and thermal 
history of the specimens studied Mellor (11) has ably summarized the dis¬ 
cordant results obtained by different workers Though the lack of agreement 
is less when only the most reliable results on massive specimens are considered 
and still less when mechanically worked metal is alone considered, this being of 
more practical significance in connection with the kinds of objects ordinarily 
assayed by the specific gravity method, there is nevertheless apparently no 
justification for expressing the specific gravities of the pure metals to more than 
a single decimal place for the purpose of computing the composition of their alloys 
This means that as a basis tor determination earned out at or close to 25° C 
with reference to the density of water at 4° C the specific gravity of gold should 
be taken as 19 3, that of silver as 10 5 f and that of copper as 8 9 Hence it follows 
that for the determination of the composition of gold-silver alloys with a possible 
range of 0 to 100 percent for either component, there are actually available from 
the difference between the specific gravities of the two metals only 88 possible^ 
units in the scale of measurement, each of these units being a tenth of a unit in 
specific gravity On the average, therefore, a little more than one percent is the 
closest approach that can possibly be attained in respect to the composition of 
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such alloys by this method Actually if no contraction or expansion occurs on 
alloying, each tenth of a unit in specific gravity represents a little more than 
half a percent change in composition near the top of the range in gold content 
and about two percent change near the bottom of the range Likewise for gold- 
copper alloys there are only 104 possible units in the scale of measurement, and 
on the average slightly less than one percent is the closest possible approach to 
composition that can be attained, with approximately the same differences at the 
extremes as with gold-silver alloys if no change in volume occurs on alloying 
These differences at the extremes of the ranges necessarily follow from the nature 
of the ideal proportional relationship between specific gravity and percentage 
composition by weight of such binary alloys This relationship may be expressed 
by the following convenient formula 

Si S, — Si S* 

% Gold « - 100 

SiS, —S,Sx 

Where, on the same temperature basis for each, 

Si is the specific gravity of pure gold 

Sa is the specific gravity of pure silver or of pure copper 

S* is the specific gravity of a given alloy 

A comparison between the ideal figures as computed by the above formula 
and the experimental figures obtained by various investigators also shows that 

TABLE 1 


Comparison Between Actual Gold Content of Gold Silver Alloys and Their Gold 
Content ah Calculated mow Their Specimc Gravities 


Specific 

Gravity 

Gold Content 
from Spectfic 
Gruvtty 

Actual Gold 
Content 

Difference 

Literature 

Reference 




1 


f / 

c 



19 

28 

99 

0 

I m 

7 

+0 

2 

6 

19 

17 

99 

2 

99 

5 

-0 

3 

6 

18 

08 

91 

0 

$M 

7 

+0 

2 

8 

18 

04 

91 

6 

91 

6 

*0 

0 

10 

17 

93 

90 

9 

91 

7 

-0 

8 

6 

17 

54 

88 

0 

88 

0 

±0 

0 

10 

16 

96 

83 

0 

84 

3 

-0 

7 

8 

16 

35 

78 

5 

78 

5 

=*0 

0 

10 

16 

03 

75 

6 

75 

0 

+0 

6 

8 

15 

07 

66 

5 

06 

7 

-0 

2 

8 

14 

87 

64 

6 

64 

0 

*0 

0 

10 

14 

24 

57 

6 

58 

3 

-0 

7 

8 

13 

60 

50 

0 

50 

0 

*0 

0 

8 

13 

43 

47 

9 

47 

8 

+0 

1 

10 

13 

00 1 

42 

2 

41 

7 

+0 

5 

8 

12 

38 

33 

3 

33 

3 

*0 

0 

8 

12 

26 

11 

5 

31 

4 

+0 

1 

10 

11 

78 

23 

8 

25 

0 

-1 

2 

8 

11 

76 

23 

5 

23 

4 

+0 

1 

10 

11 

29 

15 

3 

16 

7 

-1 

4 

8 


NOTES ON ORIGINAL DATA 

Reference 6 The gold content is given in carats and grams and the specific grn\ity to 
three decimal places 

Reference 8 The gold content is given in parts per thousand, and the specific gravity as 
shown 

Reference 10 The gold content is given by formula, e g , Ag«Au, and the specific gravity 
to three decimal places 
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the method is not any more reliable than about one percent even under the best 
experimental conditions In Tables I and II are shown comparisons of figures 
from what appear to be the most careful experiments on record with corresponding 
ideal figures for gold-silver and gold-copper alloys In order to show up distinctly 
the differences between the ideal figures and the experimental figures, the specific 
gravity of gold for this special purpose was taken as 19 30, that of silver as 10 50, 
and that of copper as 8 90 when calculating the ideal figures from the measured 
specific gravities, and the ideal gold content is correspondingly given to the first 
decimal place As explained in the footnotes to these tables, most of the experi¬ 
mental figures were obtained by appropriate recalculation of the original published 
data so as to place all the figures on a uniform basis for the purpose of easy com¬ 
parison However, no corrections have been made for the differences in the 


TABLE II 

Comparison Between Actual Gold Content ot- Gold Copper Alloys and Their Gold 
Content as Calculated i rom Their Siecihc Gravities 


Specific 

Gold Content 

Actual Gold 


i iterature 

Gravity 

from Specific 
Gravity 

Content 

T)i flerente 

Reference 


% 

< 

r 

r/ 

/O 


18 84 

97 9 

98 0 

-0 1 

13 

18 58 

96 7 

90 9 

-0 2 

13 

1H 36 

95 6 

95 8 

-0 2 

13 

18 12 

94 4 

‘>4 8 

-0 4 

13 

17 93 

93 5 

93 9 

-0 4 

13 

17 79 

92 7 

93 2 

-0 5 

H 

17 57 

91 6 

92 3 

-0 7 

H 

17 35 

90 4 

91 7 

-1 3 

8 

17 17 

89 4 

90 1 

-0 7 

13 

10 81 

87 4 

88 1 

-0 7 

H 

16 48 

85 4 

86 1 

-0 7 

13 

15 80 

81 5 

S3 1 

-1 8 

8 

14 74 

73 5 

75 0 

-1 5 

8 

12 09 

55 4 

58 3 

-2 9 

8 

10 04 

21 0 

25 0 

— 4 0 

8 


NCNES ON ORIGINAL DATA 

Reference 8 The gold content is given in parts per thousand, and the specific gravity as 
shown 

Reference 13 The gold content is given to two decimal places in percent Three expert 
mental results are given for the specific gravity of each alloy and the average of these to 
four decimal places 

temperatures at which the specific gravities were measured since the lack of uni¬ 
formity in this respect apparently would not be enough to affect the first decimal 
place in the c alcula ted percentages of gold The figures in Table I were all derived 
from measurements on cast alloys, with the exception of those of the first line, so 
that there is probably a reasonable degree of uniformity in the physical condition 
of the gold-silver alloys here compared From this table it is evident that for 
gold-silver alloys the agreement between the calculated and the actual percentages 
of gold is fairly good throughout the whole range of composition Nevertheless, 
individual deviations amounting to around one percent are by no means uncommon 
From Table II it is evident that for gold-copper alloys the agreement throughout- 
the whole range of composition is not good In part this may be because the 
measurements of one of the investigators were made on worked alloys, and the 
other on cast alloys However, if the results on the worked alloys are alone 
considered (Reference 13), individual deviations approaching one percent are still 





76 


EARLE R CALEY 


Vol XLIX 


common A more important cause of the general lack of agreement is that when 
gold is alloyed with copper a change in total volume occurs, this increasing as the 
p roportion of copper in the alloy increases, so that the ideal formula does not strictly 
apply However, even if a correction is made for this change in volume, individual 
deviations of around one percent still occur, so that here again the method is not 
consistently reliable to more than about one percent even under the most favorable 
conditions 

When this method is used for estimating the gold content of actual objects 
of unknown composition the error may often far exceed one percent for any of 
various reasons In the first place the mechanical and thermal history of a given 
object is often unknown so that it may not be easy to determine whether the object 
is worked or cast More serious is the possible presence of foreign inclusions m 
the metal, and worse yet the possible presence of hidden cavities Another serious 
source of error may be a lack of knowledge of the particular metals alloyed with 

TABLE III 

Magnitldk of Possible Error When Alloying Component is Unknown 


Observed Specific 
Gravity 


10 30 
JO 00 
18 80 
18 60 
18 40 
18 20 
18 00 
17 80 
17 60 
17 40 
17 20 
17 00 
16 80 
16 60 
16 40 
16 20 
16 00 


Calculated Gold 
Content if Silver is 
Assumed to be the 
Sole Alloying 
Comjjonent 


00 4 
08 1 
06 8 
OS 5 
04 2 
02 8 
01 4 
80 0 
88 5 
87 0 
86 4 
83 0 
82 2 
80 6 
78 0 
77 2 
76 4 


Calculated Gold 
Content if Copper is 
Assumed to be the 
Sole Alloying 
Component 


00 6 
08 6 
97 7 
06 8 
06 8 
04 8 
03 8 
02 8 
01 7 
00 7 
80 6 
88 4 
87 3 
86 1 
84 0 
83 0 
82 4 


Difference in 
Calculated Gold 
Content 
% 


0 2 
0 6 
0 0 

1 3 
1 0 

2 0 

2 4 
2 0 

3 2 

3 7 

4 2 
4 5 
6 1 
6 5 
6 0 

6 4 

7 0 


the gold The presence of platinum or other heavy metals of the platinum group, 
for example, would lead to deceptively high results, though this cannot be considered 
a common source of error More commonly, if the gold is alloyed with copper 
alone and it is assumed that it is alloyed with silver, or vice versa, or more commonly 
still, if it is alloyed with both m some unknown prop o r tion and the assumption 
is made that it is alloyed with one or the other only, serious errors may arise m 
the estimation of the gold content of the metal from the observed specific gravity 
The possible extent of this error from this one important source alone is indicated 
by the differences in the computed ideal results shown in Table III It will be 
noted that this source of error is not serious for alloys of very high gold content, 
but that it becomes increasingly serious with decrease m gold content 

Since a considerable number and variety of natural and artificial gold objects 
have been assayed or analyzed by standard dry or wet assay methods by previous 
investigators, who at the same time carefully measured the specific gravity of these 
objects, the degree of error from all sources likely to be encountered m actual 
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practice may be approximated by an examination of their results Curiously 
enough, only thirteen examples could be found where the investigator, himself, 
had estimated the gold content from the specific gravity and compared the result 
with the actual content found by analysis or assay For most of the collected 
examples shown in Table IV, therefore, the gold content has been computed from 


TABLE IV 

Comparison of Gold Content of Various Natural and Artificial Objects as Estimated 
from Specific Gravity with Their Gold Content as Determined by Analysis 


No 

Description 


Gold Content 
from Specific 
Gravity on 
Given Basis % 

Gold 

Content 

Analysis 

Difference Error 
on Given Basis, 

% 

Liter¬ 

ature 

Refer- 
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+18 

+2 0 

+2 4 
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062 

960 

-1 5 
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-0 7 

9 

6 
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18 44 
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ETilil 
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18 31 

936 

054 

046 

947 

-1 1 
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-0 1 
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18 11 
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+2 4 
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91 1 
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+1 2 
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the specific gravity and compared with the actual gold content for the first time*" 
All previous investigators who calculated the gold content from the observed 
to ct c gravity did so on the assumption that the gold was alloyed with silver alone 
But it be shown that this assumption does not provide the best general basis 
for estimating the gold content of objects in which the nature and proportion of 
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the alloying metal or metals are unknown It is true that m natural objects of 
very high gold content, or in objects fashioned from such native gold, silver is often 
the sole alloying metal, but for such objects of lower gold content copper may also 
be present in a proportion approaching that of the silver, and sometimes the copper 
is in higher proportion than the silver For example, Object No 5 of Table IV 
was found by the analyst to contain 2 49% silver and only a trace of copper, 
whereas Object No 21 was found to contain 13 03% silver and 1161% copper, and 
Object No 23 to contain 6 22% silver and 19 09% copper In objects formed 
from artificial alloys copper is still more likely to be present in high proportion 
when the gold content is low It is therefore important to make some allowance 
for the possible presence of copper in considerable proportion when computing the 
gold content of objects of low fineness from specific gravity measurements 

As shown in Table IV, the gold content of the various objects has been calculated 
from the observed specific gravities on three different bases in order to find out 
empirically the best single general basis for such estimations For Basis A the 

TABLE V 


Analysis ok Data ok Table IV Showing Differences in Accuracy That Result i-roh the 
Particular Basis Selected for Computing Fineness from Specific Grawti 


Kind of 
Difference 

Range of Actual 
Gold Content—% 

Basis 

A 

Basis 

B 

Basis 

C 

Proportion of Results 
Nearer to True Value 

Over 96 

00% 

20% 

20% 


Under 95, over 90 

67% 

14% 

29% 


Under 90, over 86 

43% 

14% 

43% 


Under 86 

36% 

14% 

60% 

Average Error 

0\er 96 

+0 4% 

+1 2% 

+0 0% 

Under 96, over 90 

-0 9% 

+1 5% 

+0 6% 


Under 90 over 85 

-1 8% 

+2 2% 

+0 6% 


Under 86 

-6 1% 

+6 9% 

+1 0% 

Greatest Single Frror 

Over 96 

+ 1 8% 

+2 0% 

+3 4% 


Under 95 over 90 

-3 3% 



Under 90, over 86 

-3 9% 

+a 3% 

imB? J EShIII! 


Under 85 

-14 4% 

+12 2% 

WBmm 


assumption is that the gold was alloyed with stiver alone, for Basis B that it was 
alloyed with copper alone, and for Basts C that it was alloyed with equal proportions 
of silver and copper, all computations being made according to the ideal mixture 
formula previously given A slight uncertainty exists in these calculated results 
since some of the investigators did not state the temperatures at which the specific 
gravities were measured, and others measured them at different stated room 
temperatures However, as found by test calculations, this lack of uniformity 
in the specific gravity figures can have little effect on the validity of the conclusions 
The actual figures For the gold content and the difference error on the three 
different bases are shown in Table IV, and in Table V a comparative summary 
of the resulting differences in accuracy is given It will be seen that when the 
gold content is very high Basis A yields the best results, but that this same basis 
jnelds poor reshits on objects of low gold content Basis B gives the poorest results 
when the gold content is high, and results that are nearly as poor as with basis A 
when the gold content is low Basis C yields results on objects of very high gold 
content that are fairly good, and results on objects of lower gold content that are 
much better than either Basis A or Basis B It is evident from all these figures 
that, of the three, Basis C is the best to use for objects of unknown composition 










No 2 


determination of gold content 


70 


Of course where the alloying metal is known from qualitative tests to be solely or 
predominantly silver or copper then Basis A or Basis B should be used Still 
closer results on objects of unknown composition and of medium to high gold 
content might be obtained by selecting as a general basis for computation an ideal 
alloy having a higher proportion of silver than copper, or by using Basis A for objects 
of very high specific gravity and Basis C for objects of lower specific gravity, 
but in view of the approximate nature of the results anyway it is doubtful whether 
much would be gained by introducing such further refinements Table VI, com¬ 
puted on Basis C, provides a convenient means for converting the observed specific 
gravity to percentage of gold when estimating the gold content of objects by this 
method 


TABLE VI 


Practical Conversion Table for Estimating Gold Content of Objects 
from Specific Gravity Measurements 


Specific 

Gold 

Specific 

Gold 

Specific 

Gold 

Gravity 

25°/4“ 

Content 

% 

Gravity 

25'74 ^ 

Content 

Vf 

Zo 

Gravity 

26°/4 

Content 

% 

10 3 

100 

16 5 

83 

13 7 

59 

10 2 

99 

16 4 

82 

13 6 

58 

19 1 

99 

16 3 

82 

13 5 

57 

19 0 

98 

16 2 

81 

13 4 

50 

18 9 

98 

16 1 

80 

13 3 

55 

18 8 

97 

16 0 

79 

13 2 

54 

18 7 

97 

15 9 

79 

13 1 

53 

18 6 

96 

15 8 

78 

13 0 

52 

18 5 

96 

15 7 

77 

12 9 

51 

18 4 

95 

15 6 


12 8 

49 

18 3 

95 

15 5 

76 

12 7 

48 

18 2 

94 

15 4 

75 

12 6 

47 

18 1 

93 

15 3 

74 

12 5 


18 0 

93 

15 2 

73 

12 4 

45 

17 9 

92 

15 1 

72 

12 i 

43 

17 8 

92 

15 0 

71 

12 2 

42 

17 7 

91 

14 9 

71 

12 t 

41 

17 0 

90 

14 8 

70 

12 0 

39 

17 5 

90 

14 7 

69 

11 9 

38 

17 4 , 

89 

14 6 

68 

11 8 

37 

17 3 

89 

14 5 

67 

11 7 

35 

17 2 

88 

14 4 


11 0 

34 

17 1 

87 

14 1 

65 

11 5 

32 

17 0 

87 

14 2 


11 4 

31 

10 9 

86 

14 1 

63 

11 3 

29 

16 8 

85 


02 

11 2 

28 

16 7 

84 

13 9 

61 

11 1 

26 

16 6 

i 

84 

13 8 

60 

11 0 

25 


It is further evident from Tables IV and V that the method is only reliable 
for objects of high gold content, and that it becomes increasingly less reliable as 
the gold content decreases until it becomes very unreliable indeed for objects of 
low gold content The average error with objects of high gold content approaches 
one percent, and the error on single determinations may be around two percent, 
so that even for these the method should be regarded as no more than roughly 
quantitative From the large errors likely to occur with objects of low gold 
content it is evident that for these this method yields only a rough estimate of the 
true gold content 

On the basis of all the foregoing considerations there is no point, therefore, 
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in attempting to determine the specific gravity of objects to more than the first 
decimal place for the purpose of estimating their gold content by tins method, 
nor is there any point in expressing the results to more than the nearest whole 
number in percent Furthermore, the method should be restricted to objects of 
a high degree of fineness 


TABLE VII 

Estimations of the Pineness of Some Ancient Gold Coins 


No 

Place of issue 

Ruler 

Approximate 
Date of Coin 

Denomi 
nation 
of Coin 

Specific 

Gravity 

Gold 

Content 

% 

1 

Persia 


? 

4th Cent B C 

Doric 

19 0 

98 

2 

H 


? 

4th Cent B C 

u 

18 9 

08 

3 

Mace don 


Philip II 

369-336 B C 

Stater 

19 2 

99 

4 

ii 


Alexander III 

328 B C 

M 

19 1 

99 

5 

Carthage 


? 

277-219 B C 

U 

13 4 

56 

6 

u 


? 

277-219 B C 

U 

13 3 

55 

7 

Roman Republic 

Julius Caesar 

46 B C 

Aureus 

19 2 

99 

8 

Roman Empire 

Augustus 

8 B C 

« 

10 1 

99 

9 

« 

H 

Tiberius 

14-15 A D 

* 

19 2 

99 

10 

« 

14 

Tibenus 

16-21 A D 

* 

19 2 


11 

m 

a 

Tibenus 

21-25 A D 

h 

19 2 

99 

12 

41 

m 

Claudius 

49-60 A D 

u 

19 2 

99 

13 

H 

M 

Nero 

64-68 A D 

IS 

19 2 

99 

J4 

U 

44 

Nero 

64-68 A D 

u 

10 2 

09 

15 

« 

U 

Vespasian 

69-79 AD 

K 

19 1 

99 

16 

41 

14 

Titus 

74 A D 

u 

10 1 

99 

17 

M 

14 

Domitian 

79 A D 

(4 

19 1 

99 

18 

M 

a 

Domitian 

84 A D 

If 

19 1 

99 

19 

M 

14 

Traian 

100 AD 

M 

19 2 


20 

If 

ii 

Hadrian 

117 A D 

M 

10 0 

98 

21 

« 

*4 

Hadrian 

119-122 AD 

II 

19 1 

99 

22 

U 

41 

Hadrian 

134-138 A D 

H 

19 1 

99 

23 

« 

(4 

Antoninus Pius 

143-144 A D 

n 

19 1 

99 

24 

m 

u 

Antoninus Pius 

151-152 A D 

y 

19 2 

90 

25 

(4 

(4 

Antoninus Pius 

156-157 A D 

u 

19 1 

99 

26 

41 

M 

Verus 

163-164 AD 

u 

19 1 

99 

27 

SI 

44 

1 Verus 

163-164 A D 

y 

19 1 

99 

28 

m 

U 

1 Verus 

163-164 A D 

y 

19 2 


29 


tt 

Septimus Se verus 

193 AD 

u 

19 0 

98 

30 


U 

Macnnus 

217-218 A D 

a 

19 1 

99 

31 


u 

Moximianus 

286 A D 

y 

10 1 

99 

32 


M 

Max mi i anus 

288-289 A D 

y 

18 7 

97 

33 

« 

* 

Diocletian 

287 AD 

a 

19 1 

99 

34 

■ 

a 

Dioclettan 

290-292 AD 

y 

19 0 

98 

35 

si 

a 

Diocletian 

296 AD 

« 

19 1 

99 

36 

m 

M 

Diocletian 

296 A D 

y 

19 2 

99 

37 

« 

• 

Constantius II 

337-361 AD 

Solidus 

18 8 

97 

38 

M 


Constantius 11 

337-361 AD 

■ 

18 4 

95 

39 

« 

u 1 

Jovian 

363-364 A D 


18 3 

95 

40 

44 


Valentin ion I 

364-375 AD 


19 0 

98 

41 

SI 

44 

Valentiman I 

364r375 A D 


18 2 

94 

42 

SI 

It 

Valens 

364-378 A D 

y 

18 5 

96 

43 

St 


Valera 

364-378 AD 

SI 

18 4 

95 

44 i 

« 

41 

G ration 

375-383 AD 

y 

19 1 

09 

45 

St 

44 

Theodosius 

379-395 AD 

■ 

19 0 

98 

46 

n 

■ 

Hononus 

395-428 A D 

« 

19 0 

98 

47 

It 

M 

Honorius 

MAD 

y 

18 7 

97 

48 

SI 

M 

Valentiman III 

425-455 A D 

« 

18 8 

97 

49 

SI 

« 

Valentiman Ill 

425-455 A D 

« 

18 7 

97 

50 

M 

II 

Julius Nepos 

474-475 A D 

Tnens 

17 8 

92 
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As an example of the proper application of this method and its utility where 
other methods are not app li c a ble, there are shown m Table VII results obtained 
by the writer on a group of 50 ancient gold coins With one exception, these 
coins were all from the numismatic collection of the Pnnceton University Library, 
and the writer hereby acknowledges his indebtedness to Professor S H Weber, 
former Curator of Special Collections of that library, for his kindness in loaning 
these rare and valuable coins for thepurpose of obtaining the results here recorded 
The one exceptional com, No 2 m Table VII, was found during the excavation of 
the ancient Agora at Athens, Greece, and was examined by the writer at that site 
The specific gravity of these coins was determined by the method of Archimedes, 
the coins being suspended from the arm of an analytical balance by means of a very 
fine platinum wire and weighed first in air and then in distilled water at 25°C 
The gold content was found from the specific gravity by the use of the data now 
shown in Table VI 

From Table VII it will be seen that, with two exceptions, these coins were 
found to contain over 90% gold, and the great majority over 95% gold Two 
coins, Nos 5 and 6 in the table, were found by this method to contain only 56% 
and 55% gold, respectively, and in accordance with the previous discussion these 
two figures must be regarded as mere approximations that may be 5% or so from 
the truth Nevertheless, these results arc useful as showing the much lower 
fineness of these two corns as contrasted with all the others in this group It is 
likely that all the other results are not more than 1% or 2% off from the true values 
The fact that results on duplicate coins of the same ruler generally agree well with 
each other is an indication, at least, that the figures are essentially correct An 
independent, though indirect and random, check on thfe essential correctness of the 
very high results for the gold content of the Roman coins is given by some figures 
published by Rauch (12) on the percentages of gold in a few Roman coins as 
obtained by fire assay He reports that a coin of Nero contained 99 3% gold, 
which is close to the two results of 99% here obtained on coins of this same ruler 
For a coin of Titus he gives 99 6% which is m fair agreement with the 99% found 
here On a coin of Verus he gives 99 0% which agrees with the three results of 
99% here obtained on coins of this emperor It appears likely, therefore, that a 
considerable degree of confidence may be placed on the very high results shown in 
Table VII for the gold content of the Roman coins 

The uniformly very high gold content of the coins in the long senes of Roman 
Imperial corns from Augustus to Diocletian, extending over a penod of some three 
centuries, is remarkable Since only occasional small specimens of native gold 
of such a high degree of fineness have been found in any part of the world, the 
occurrence of any ancient deposit of gold of this quality large enough to furnish 
directly the gold required for this extensive Roman coinage seems very improbable 
It is much more probable that the gold, which entered into these coins came from 
a number of different sources at different times, and that such gold was not only 
of a lower degree of fineness in general, but that it also differed considerably in gold 
content The inescapable conclusion seems to be that the Romans knew and 
applied a highly efficient process for the purification of the native gold that entered 
into their coinage, and that they were also able consistently to produce punfied 
metal of a very high degree of fineness The slightly lower average gold content 
and the less uniform gold contentof the Roman coins of the fourth and fifth centuries 
may be an indication of some loss m technical knowledge and skill, though this 
decrease in quality may be economic in origin In general, these experimental 
results are of significance for the history of metallurgy as indicating the high degree 
of knowledge and skill m the metallurgy of gold extant in Roman times The 
few similar high results for the gold content erf the coins of ancient Persia and of 
Macedon may be an indication of the much earlier existence of a similar degree of 
metallurgical knowledge and stall 
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Mineral Nutrition of Plants and Animals 

Frank A Gilbert, University of Oklahoma Press Norman 1948 131 pages illustrated 

This small book sponsored by the American Petroleum Institute, and written by one of the 
botanists of the Buttelle Memorial Institute of Columbus, possesses the virtues of brexity and 
forthrightness It contains recent references to work in scattered experiments conducted in 
agricultural institutions over the country It is of that handy size to be a ready reference book 
on the desk of a teacher or student und also presents a bibliography of 329 entries A suggested 
improvement is the addition of a discussion of the synthesis of amino acids in plants and the 
foundation of proteins in both plants and animals This could be accomplished without much 
more than a few pages of text if presented in the style of the present text Additional informs 
ttem on the trace elements would also add greatly to its value —A E Waller 



A NEW NAME FOR A SPECIES OF SCAPHOIDEUS PREVIOUSLY 
PLACED UNDER THE NAME LUTEOLUS V D 


DWIGHT M DeLONG, 
The Ohio State University 


In 1894 Van Duzee[ described a species of Scaphotdeus which he named luteolus 
Four specimens in the original senes, one female and three males were from Angle- 
sea, N J and New York City Apparently two species were included m the 
onginal type senes and no holotype was designated The species was interpreted 
by the older Hemiptensts, Van Duzee, Osborn and Ball, as the species treated by 
DeLong as luteolus in 1948 1 In 1947 Oman* examined the ltafhopper types m 
the Van Duzee collection at the Iowa State College and designated the only female 
of the senes as the lectotype—the females of this group have no distinctive differ¬ 
ential morphological characters The male ( allotype) is apparently another species 
The specimen selected is representative of a species described by DeLong and Mohr 
is baculus in 19dfl This leaves the species formerly known as| luteolus without a 
name for which Scaphotdeus motus is proposed 

Scaphoideus motus n Bp 

Resembling xmmvstus in general form, but with basal two-thirds of elytra more uniformly 
brown and with distinct genital structures Length 4 4 5 mm 



tio 1 Lateral and ventral views of the male genital structures of Scaphotdeus motus 

Vertex bluntly produced, a little wider between the eyes at base than median length 

Color Vertex white, marginal line heavy The fuscous band between the eyes is broad, 
width almost half the length of vertex, medially produced Pronotum almost uniformly brownish 
ScuteHum brownish fuscous anteriorly, paler posteriorly Elytra brownish fuscous, veins brown, 
reflexed costal vemlets, apex of each elytron, and apical veins brownish, small white areolar 
spots just before and also posterior to cross nervures of apical cells 

l 1894, Von Duzee E P Buff Soc Nat Sci Bui 5 210 

■1048 DeLong D M The Leafhoppers or Cicadelhdoe of Illinois Nut Hist Surv 
Div 24 97-376 June, 1948 

•1947, Oman, P W The types of Anchenorrhyncbus Homoptera in the Iowa State College 
Collection Iowa St Coll Jour of Sci 21 161-228 
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Female seventh eternito roundedly produced, with a abort V-shaped notch at open. Male 
platea broadly rounded at aptcea. Aedeagua in lateral view broadened at one-third ita length, 
aomewhat narrowed at two-thuds ita length, and again broadened to the enlarged apex, which a 
produced donally and bluntly pointed doraal proceaa (lender with two long (lender bifurcate 
teeth The pygofer 1 b characterised by a small tooth on the apical caudal portion on each aide 

Male holotype Hummelstown, Pa , July 6,1010, J N Knull Allotype female, 
New Haven, Conn , July 20, 1020, by W B Walden, and female paratypea from 
Clarkesville, Tenn, July 9, 1916, DeLong, and Reading, Pa, July 9, 1918, and 
male paratype from New Bremen, Ohio, July 18,1927, DeLong Male and female 
paratypea from Illinois m the Illinois Natural History Survey collection are from 
Alton, June 26, 1934, Ashley, Aug 17, 1917, Cedar Lake (in bog), Aug 0, 1906, 
Havana, July 2, 1934, Meredosia, Aug 20, 1917, Monticello, June 11, 1934, 
Pana, July 21, 1937, Urbana (on cottonwood), July 12, 1920 and Aug 11, 1932 



REVIEW OP LITERATURE ON FACTORS AFFECTING 
BOBWHITE QUAIL (COLINUS V VIRGINIANUS) 
POPULATION FLUCTUATIONS 1 

VINCENT SCHULTZ, 

The Ohio State University, Columbus Ohio 

The cause of the present low in bobwhite quail populations m Ohio is a very 
controversial subject Many reasons have been advanced to explain the periodic 
fluctuations that occur in bobwhite populations in this state It is the purpose 
of this paper to discuss and attempt to evaluate these reasons Of the many articles 
reviewed by this writer only a selected few have been used as references to avoid 
repetition and in order to eliminate unsound conclusions 

According to Leopold (1) the history of bobwhite populations m the north 
central states can be subdivided into four stages 

1 A pre-settlement stage during which it was likely that quail were restricted 
to the open edges of praines and open woods 

2 A crude agricultural stage, a pnod where good interspersion of gram, 
brush, weeds ana hedges made possible the extension of the birds’ range and 
stabilized the population 

3 An intensified agricultural stage which was accompanied by a decrease in 
quail numbers "frequently due to overshooting, and nearly always due to a decrease 
in the area of habitable range " 

4. A stage of agricultural depression, good roads, and automobiles 

Leopold mentions that the third stage began as early as 1875 in some regions 
and as late as 1905 in others Severe fluctuations m bobwhite quail numbers in 
some areas were evident long before the third and fouth stages were firmly estab¬ 
lished (2, 3, 4, 5, 6, 7) 

Various factors have been ascribed as the major causes of bobwhite population 
fluctuations—exposure, starvation, drought, predation, inbreeding, migrations, 
and competition Reference to severe winU rs as a cause for the periodic reduction 
of quail is quite common in the literature (2, 4, 8 9, 10, 11) Even as early as 
1782 De Crevecoeur (8) reported a severe winter that reduced the bobwhite to 
near extinction in the East Scott (12) states that 

] Reasonably healthy Bobwhites may perish through imprisonment by drifting 
snow 

2 Exposure to cold, high winds and snow may kill reasonably healthy 
Bobwhites 

It is apparent that the phrase "reasonably healthy Bobwhites" may be applied 
to birds with avitaminoses of such a slight degree as to be vulnerable to climatic 
seventies and yet not noticeable to the human eye Leopold (4) also reports 
•'fat well-fed quail as having died in numbers " Trautman’s (13) investigations 
in Ohio indicate that 

l This paper was written while on a research fellowship granted by The Ohio Cooperative - 
Wildlife Research Unit The Ohio State University Hie Ohio Division of Conservation and 
Natural Resources, The Pish and Wildlife Service and The Wildlife Management Institute 
cooperating I am indebted to C A Dambach and D L Leedy for their helpful criticisms 
in & preparation of this paper 
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1 An important factqr in reducing the bobwhite breeding population m Ohio 
is the mabihty of the bird to obtain sufficient food during the stress periods of winter 

2 In every winter some mortality from starvation and exposure occurs 

3 High mortality among bobwhites occurs in freezing weather following 
severe sleet storms or during heavy snows 

4 The heaviest mortality occurs where clean farming is practiced and cover 
is deficient 

6 Mortality during very severe storms occurs even on farms where normally 
cover and food are abundant 

The destructiveness of winter weather is also emphasized by Allen (14) who 
states 


It seems justifiable to conclude that snow and ice are the most destructive 
climatic agents to the bobwhite quail on the northern edge of its range They 
operate either by cutting off the birds food supply or by killing them directly 
when accompanied by strong winds and low temperatures It is the exceptional 
years which kill the quail and it has been estimated that such a winter in the 
north central region can be expected every 4 to 7 years 

The ability ot the bobwhite to withstand such environmental hardships as 
food shortages and exposure is very low as compared with other game species 
(the quail is classified as a song bird in Ohio), notably the nng-necked pheasant 
and wild turkey (15) Gerstell (15) stressed covey size as a factor in winter 
survivability The bobwhite’s ability to withstand lack of food was low as compared 
with that of other game birds (15) The results of fasting tests show that the 
maximum survival was less than one week even at high temperatures, at lower 
temperatures the survivability averaged only several days In relation to the 
above Gerstell (15) states 

In this connection it must be remembered that both observations in the field 
and tests performed in the laboratory have revealed the fact that even under 
favorable food conditions the bobwhite suffers mortality as a result of exposure 
to environmental extremes 

During the winter of 1935-36 on an area m Pennsylvania where winter feeding 
was earned on, high mortality occurred and over 90 per cent of the bobwhite 
penshed (15) Nestler and Langenbach (10) state that extreme temperatures 
alone may not be the only cause of bobwhite mortality during severe winters 
Their results showed that under controlled laboratory conditions no deaths of 
bobwhite quail occurred during sub-zero temperatures, whereas nearly all mortality 
during the experiments occiured during or immediately following abnormally 
heavy and prolonged rain-storms Emngton’s (17) field observations apparently 
confirm these observations 

Native northern bobwhites, if well fed and in prime condition, usually with 
stand most low temperatures occurring withm their range Many of my field 
notes deal with >populations surviving air temperatures lower than 15° below 
sero (F) 

Drought in this region appears to be of minor significance in determining the 
general trend of bobwhite populations, although no definite proof is possessed 
Emngton (18) reports that if drought is extreme enough, it may cause a possible 
wholesale loss of eggs, partly because of egg spoilage after premature incubation 
and partly because of desertion 

The effect of cover on the carrying capacity of a quail range seems to be fairly 
well established (19) Cover may operate as the limiting factor during severe 
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fluctuations of bobwhite quail populations in some ajeas (13) It is entirely 
possible, too, that a lack oi suitable cover may play a role in the effect of severe 
winters—a stepping stone to seventy 

Predatory pressure has often been assigned first place as the explanation of 
lows m game populations This is especially true at the present time in Ohio 
due to the low number of game species and the high fox population (Urocyon 
cinereoargenteus and Vvlpes fulva) Emngton’s (18) observations indicate that 
predation plays a major role in reducing populations only when the carrying capac¬ 
ity of the range is exceeded Relatively high bobwhite populations have been 
maintained in sections of unglaciated Ohio, which also maintain a high fox popula¬ 
tion, in other sections, portions of glaciated Ohio, where there have been few or no 
foxes, the bobwhite have been relatively scarce 

Increased numbers of pheasants and Hungarian partridges may have affected 
the population of native bobwhites Emngton’s (20) observations support this 
view Although in northwestern Ohio an increase in pheasant populations oc¬ 
curred concurrently with a decline in bobwhite numbers and with a decrease m 
diversified farming of the land, there appears to be no clear relationship between 
the pheasant population and the severe decline in bobwhite numbers in that area 

The laymen m Ohio often express the belief that quail at the present time are 
smaller than in previous years and that this decrease in size and also m numbers 
is the result of inbreeding Weight studies conducted by the author (unpublished) 
and by Trautman (21), on Ohio bobwhite show that the weight of quail in the state 
vanes with locality and that the birds are as large in size in each locality as they 
were many years ago Aldnch (22) mentions the possible effect of lowenng 
survivability of native stock by inbreeding with introduced birds foreign to the 
region The bobwhite quail m Ohio has been classified as a songbird since 1917 
Very few releases of quail have been made since that time Where releases have 
been studied they appear to have been unsuccessful (23) The small number of 
releases and the low survivability of released birds may eliminate the effect of 
inbreeding with foreign birds Research by Nestler and Nelson (24) on inbreeding 
in pen-raised quail indicates 

"that close inbreeding of quail con have deleterious effects on reproduction " 

Relatively high quail populations in various sections of unglaciated Ohio and 
the occurrence of the "fall shuffle” tend to eliminate the effect of inbreeding in 
native populations However, in areas of low populations as m portions of glaciated 
Ohio, a fall shuffle may not be effective in the prevention of inbreeding (i e the 
coveys are so far apart that a mixing of coveys do not occur as a result of the fall 
shuffle) In a region of this type inbreeding over a period of time may therefore 
reduce reproduction and thus the total population 

The fact that birds of normal weight have been known to freeze despite reports 
(16, 17) of their tolerance to extremes of temperature under field and laboratory 
conditions indicates that death by freezing may be due to a change in the normal 
physiological condition of the birds This change may be due to a dietary de¬ 
ficiency or the inability of this species to survive near the edge of its northern range 
Nestler (25) suggests that a vitamin A deficiency may be a cause of the fluctuation 
in quail populations on their northern range A study conducted by the author 
(26) indicated that a vitamin A deficiency during the winter of 1946-47 m Ohio 
was not a limiting factor in bobwhite quail populations 

It* appears from the proceeding discussion that the cause of bobwhite quail 
population fluctuations in Ohio is unknown These fluctuations are probably not 
due to any one factor but are the result of interactions of many factors 
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ANTHROPOLOGY AND HUMAN GROWTH 

LARLL I RFYNOIDS 1 
Anlioch C ollegc 

There is nothing new about the study of nun by man Man has been observing 
and commenting about himself for a very long tune In fact, we may suspect 
that even the earliest torch-bearers of man s progress had an interest in their 
fellow-creatures—a gastrononncal interest One of man’s first discoveries about 
man probably was that he is edible 

Some epochs later, when dietary habits changed, to be replaced by other equally 
fascinating and destructive fashions, man’s interest in himself had not abated 
Still, even among non-predatory anthropologists, the chief motif usually was man 
as a palaeontological curiosity, man as a racial spet imen, man in the mass—seldom 
the study of man as an individually developing organism 

It was not until well into this century that any considerable body of anthro¬ 
pologists tore themselves away from the absorbing study of defunct individuals, 
and Became aware of the living laboratory awaiting them in the growing human 
body In this movement, the names of Franz Boas and C B Davenport are 
outstanding 

A dawning realization that the human child is not merely a little man, but an 
organism possessing peculiar problems and challenges, turned the attention of many 
other disciplines to the growing hum in being as an individual object of study 
Such a trend may be seen early, for instance, in the establishment of pediatrics 
as a separate medical specialty, and in the increasing interest of psychology in 
problems of child development Many such fields came into the orbit of human 
growth as full-blown disciplines, intent upon their own problems, and employing 
children as subjects only insofar as they were suitable to the study at hand These 
fields often remained to study human growth and development as a discipline in 
its own nght 

And m the report of the anthropology section of the A A A S at its 1931 
meeting, human growth may be considered, so to speak, to have come of age 

“In the realm of physical anthropology emphasis centered very largely around the question 
of growth Indeed, the sessions devoted to this subjert left a rather definite impression 

that we may be at the beginning of a new era in which the individual, rather than mass studies, 
will be foremost The importance of observing the same individual over the largest possible 
period was emphasised by nearly every speaker who dealt with any aspect of development ” 

In the course of this evolution, research has thus tended to shift its interest^ 
from the study of a few variables in large samples of humans, at one period of time, 

Associate professor of anthropology, Antioch College, and chairman physical growth 
department, Pels Research Institute for the Study of Human Development, Yellow Springs, 
Ohio From a speech given at the 57th Annual Meeting of the Ohio Academy of Science, 
University of Toledo, May 7, 1048 
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to the study of many variables in relatively Bmall samples of humans, over long 
periods of time In other words, anthropology has become aware of the ontogenetic 
aspects of the story of man, and aware also that the observation and analysis of 
human growth present valid anthropological problems (1-4) 

The study of human growth gives rise to problems which have an existence 
within themselves, and call for methods of analysis which are distinctive (5-9) 
This situation arises m part from the fact that man himself is in many respects a 
unique animal 

Man has certain structures and physical abilities which, though not unique 
m a broad biologic sense, are nevertheless at the extremes of a continuum For 
example, one easily thinks of brain size, habitual upright posture, language, tool- 
using hands Together with these, man has certain growth patterns of infancy 
and adolescence, and a life-span extending well beyond the reproductive necessities 
of the species, which make for unusual person-to-person associations In addition, 
man has certain environmental relationships which are not completely duplicated 
by the rest of the biologic world 

These environmental relationships have been penetratmgly discussed by Frank 
(10), who distinguishes four types geographical, internal, the cultural environment 
of group life, and the social environment of group living Human beings operate 
within these environments, responding in terms of their own “private worlds,” 
through their own inherited physical makeup 

In this inter-relation of behavior to biological characteristics, man is essentially 
unique, and must be studied by methods particularly suited to his own uniqueness 
We must, as Romanell (11) says, find some land of an explanation of evolution 
that will fit all the facts of life, and yet make intelligible the difference between the 
life of man and the rest of living things Human conduct is not always rational, 
but there may be a rational interpretation for its irrationality Greff, director 
of medical sciences of the Rockefeller Foundation, says “some new organizations 
of researchers must be evolved to carry on those studies of human phenomena 
which require years to complete We have had a foretaste of such studies m the 
researches on child growth and development In this field the tendency has been 
steadily to extend the period under which the individuals are under study ” 

Since 1929, the Fels Research Institute for the Study of Human Development, 
at Antioch College, has been engaged in just such a study as Dr Greff has asked 
for The Institute is engaged in what may be called a longitudinal, multidimen¬ 
sional, integrative study of a relatively small sample of the human population 
The growth, development and social adjustment of some 300 children, together 
with their families, are being followed from fetal life through maturity The 
complexity of such a study makes it necessary, of course, that many disciplines 
contribute their skills, and the present personnel includes representatives from 
anatomy, anthropology, biochemistry, genetics, medicine, physiology and psychol¬ 
ogy (12) 

The general program involves an extensive battery of observations, measure¬ 
ments and tests, within the above-mentioned areas, at repeated intervals, through 
the life-span Within the physical growth department, the collection of data 
and the core of research are centered around changes in body structure, growth 
p rogre ss and health Thus, techniques and investigations in this department 
drew heavily upon the disciplines of physical anthropology and medicine The 
staff of the physical growth department includes a pediatrician, a physical anthro¬ 
pologist, a specialist in the growth of teeth and jaw, and various assistants trained 
in x-ray and medical techniques, anthropometry and nutrition analysis The 
point of view of the department ib strongly longitudinal, that is, analyses are based 
on repeated measurements and observations of the same individuals during the 
entire period of growth 
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The longitudinal method of studying the development of human beings possesses 
both advantages and disadvantages (13) A full discussion of these factors is 
beyond the scope of the present paper However, it is safe to say that, with the 
materials we have examined to date, longitudinal data appear to give much superior 
information on growth trends for ever} physical, physiological, mental and social 
factor which we have been able to measure or assay 

The longitudinal method of studying human development has been cited as the 
outstandingly important item in predictions of trends of research in the second half 
of the twentieth century The manipulation of research m this complex area is a 
procedure in which the anthropologist is truly a key man Within this area, 
research m physical growth is a vital part m man’s search for greater knowledge 
of himself 
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VAPOR PHASE ESTERIFICATION OVER SODIUM 
ACID SULFATE 1 


DONALD K BRUNDAGE and ARTHUR H BLACK * 

Department of Chemistry University of Toledo 
Toledo, Ohio 


INTRODUCTION 

The esterification reaction of acetic acid with ethyl alcohol, as shown by the 
equation, 

CHiCOOH + C 1 H 5 OHZrzZ CILCOOCiH* + H*0 

has long excited the curiosity of chemists and has been studied extensively by both 
organic and physical chemists The reaction has been one of the most useful in 
preparative organic chemistry, a classical example of the law of mass action, and 
one of the baffling problems in homogeneous catalysis 

Berthelot and St Gilles (1) obtained experimental results in 1862 from which a 
value for the liquid equilibrium constant was later determined The value of 4 0 
calculated from their data, is still quoted to students studying the problem of 
reaction equilibrium, although it is known that this K value will vary depending 
upon the starting proportions of the reaction mixture 

The vapor phase equilibrium value, unlike the liquid phase “constant,” should 
be very nearly a constant for a given temperature throughout an entire range of 
possible starting compositions However, the works of the various investigators 
have yields results from which a true constant for a given temperature cannot yet 
be deduced The principal results on vapor phase cstenfic ation are now described 
Edgar and Schuyler (2), in 1924, made the first definite attempt to determine 
an equilibrium constant for the vapor phase reaction They analyzed the vapor 
above a liquid equilibrium mixture of alcohol, ucid, ester, and water Their 
values varied from 347 to 559 for a vapor phase temperature range of 72 6° to 
77 6° C 

In 1928, Swietoslawski and Pomanski 0) repeated this work, but with some¬ 
what greater accuracy Their average numerical value for K at 75° C was reported 
aB 69=*= 10 

Tidwell and Reid (4) published results of esterification experiments, which 
showed the value of the equilibrium constant increased os the temperature of the 
reaction mixture decreased Their runs were made at fifty degree intervals from 
160° to 300° C The experimental data were obtained from equilibrium runs made 
over silica gel as the catalyst 

In 1932 Essex and Clark (5) determined the equilibrium constant over silica 
gel at 150°, 106° and 200° C Their final values for K were arrived at after allowing 
for association of acetic acid in the vapor state 

The results for the equilibrium constants obtained by Essex and Clark and by 
Tidwell and Reid are shown in Table I 


1 Presented at the meeting of the Ohio Academy of Science, Toledo, Ohio, on May 7, IMS 
■Presented as a thesis in partial fulfillment of the requirements for the Master of Science 

degree 
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TABLE I 


T°C 

EB8CX 

Clark 

Tidwell 

Reid 

150 

33 0 

30 0 

165 

26 4 


200 

16 1 

24 0 

250 


12 7 

300 


8 9 


The values obtained by both sets of investigators check rather well at low 
temperatures but tend to diverge at high temperatures 

Tatkar and Gaiendragad (6), 1937 earned out estenfieation experiments at 
230® C and 260° C At 260° C their K value averaged 10, and at 230° C the 
values round ran from 9 9 to 12 These values, when checked with Table I appear 
to coincide rather favorably 



Reports of vapor phase estenfieation expenments earned out at 40° C by. 
Halford and Brundage (7) appeared in 1942 Their final K value of 122*3 was 
the first to have been calculated from data collected at such a low temperature 
In 1943 Knox and Burbndge (8) reported an equihbnum constant for 125 C 
This work was the first to be done on catalytic estenfieation below 150 C, and 
the K value so obtained was 45 7 * 1 4 The catalyst used was zirconium oxide 
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A review of existing literature, then, shows that measurements of a number of 
the earlier workers produced results which in many cases coincide rather well 
and appear to have considerable ment for the temperature range in which their 
investigations were earned out If these same results are extrapolated to 100° C , 
the approximate values for the equilibrium expression vary from as low as 45 to 
as high as 90 This wide range of values indicates the desirability of considerably 
more work to be done on the problem 

It was the purpose of this work, therefore, to obtain data at 100° C from which 
the value of the equikbnum constant could be calculated The catalytic agent 
used for the vapor phase runs was sodium acid sulfate 

TABLE II 

Esterification sample ethanol 63 17%, water 31 014%, ethyl acetate 4 154%, 

acetic acid 1 666% 

Hydrolysis sample ethanol 62 67%, water 30 768%, ethyl acetate 6 623%, 
acetic acid 0 000% 


Equilibrium Data at 100° C 


Run 

Time 
(hrs ) 

Reaction 

wt % 

Original Acid 

Wt % 

Pinal Acid 

K Value 

1 

20 

E 

1 666 

0763 

75 26 

2 

22 

E 

1 666 

0796 

72 08 

3 

16 

E 

1 666 


71 47 

4 

10 

H 


0801 

71 84 

5 

8 

H 

0 000 

0832 

69 24 


At 125° C 


1 

9 

E 

1 666 

1163 

48 90 

2 

8 

E 

1 666 

1203 

47 29 

3 

5 

H 

0 000 

1218 

48 66 

4 

6 

H 

0 000 

1180 

48 33 


EXPERIMENTAL WORK 

The materials used were commercial 05% ethyl alcohol, glacial acetic acid, 
anhydrous ethyl acetate, and distilled water The catalytic agent waa suspended 
on glass beads The beads were coated with sodium acid sulfate by immersing 
them in the molten salt 

The apparatus used in this work was patterned after one designed by Knox 
and Burbndge (0) A diagram of the equipment is shown in Figure 1 

The constant temperature bath consisted of a 15 liter pyrex glass container 
The liquid used in the bath was dibutyl phthalate 

The bath was provided with an electric stirrer, and the temperature was 
thermostatically controlled to within one degree 

The flask "A,” the reaction mixture container, was capped with a one-holed 
rubber stopper from which extended a small piece of glass tubing The tubing 
was taped by a piece of rubber tubing which could be closed by a screw clamp 
The reaction mixture was allowed to flow slowly through the stopcock “S” 
into the preheater “C ” The sample was here vaporized and allowed to pan into 
the reaction coil 

This coil was constructed from four feet of twenty millimeter pyrex glass 
tubing and wound into a continuous coil This tube contained the catalyst 
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From the reaction coil the vapors passed into the condenser “E" and finally 
back into the flas k “A ” To prevent excessive condensation of the vapors between 
the bath and the condenser, the tubing from 44 D” to "E" was wrapped and heated 
with No 20 chromel wire 

Thus the system prepared was a closed one and did afford an opportunity for 
continuous circulation without the loss of any reactants 

The hydrolysis and esterification samples were prepared by weight and the 
percentages of acid and ester were checked volumetncally using standard NaOH 
and standard HC1 The reaction mixtures were stored in an electric refrigerator, 
and the acid content was checked at intervals to note any change m the sample 



tO 25 30 » 

\/t * vcT 


A , •, O , Emm orA CW* , X , 

arA l a , JaStoxr and C^cnAragjad } 

•, Ha^iord and Qrundo^c % • , work 

Fig 2 Vapor Phase Esterification Equilibrium 

The compositions of the esterification and hydrolysis samples are given in 
Table II At the beginning of a run, the sample was introduced into flask “A," 
and the screw clamp was left slightly open The stopcock “S” was opened, and 
the sample was vaporized, catalyzed and condensed As soon as the first vapors 
reached the condenser the screw clamp was closed and the reaction mixture allowed 
to circulate for several hours 

After some time, approximately a one gram sample was pipetted from the 
reaction mixture, weighed and titrated against N/100 NaOH 

Circulation of the main sample was begun again and continued for at least 
an other four hours When the actd content became a constant equilibrium was 
assumed to have been reached 
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At 100° C equilibrium was reached in about twenty hours and the acid con¬ 
tent was very near 0 08%, while at 125° C reaction time was nearer twelve hours 
and the acid content, 0 12% 

Prom the data of Table II, and after allowing for the association of acetic acid 
to the dimer, using experimental results of Ritter and Simon (10), the average K 
values for the vapor phase esterification equilibrium reaction were found to be 
74 6*3 3 at 100° C and 48 2*1 3 at 125° C 

The results of this investigation are shown on Figure 2 m the form of a plot of 
the logiJC against the reciprocal of the absolute temperature The data here 
obtained are extrapolated to both higher and lower temperatures and compared 
with the previous investigations 

From the extrapolation to higher temperatures, it can be seen that all the 
results of Essex and Clark are closely approximated At 150° C our theoretical 
value checks almost exactly the actual value obtained by Tidwell and Reid At 
250° C , however, our result more nearly checks those of Jatkar and Gajendragad 
When the results of this investigation are extrapolated to a lower temperature, 
namely, 40° C , our theoretical value diverges sharply from previous data How¬ 
ever, it should be pointed out that we have plotted only average values 

It appears that it would be desirable to obtain more values especially at lower 
temperatures 

Nevertheless, the close approximation of extrapolated values of this work to 
experimental values of higher temperature work, makes one feel that the value 
obtained for the equilibrium constant at 100° C is a creditable one 

It might also be pointed out that the results of this investigation at 126° C 
coincide well with the K value obtained by Knox and Burbndge at the same 
temperature 


SUMMARY 

1 The vapor phase esterification reax tion for dilute solutions of ethyl acetate 
and acetic acid in a predominantly alcohol-water solution over sodium acid sulfate 
has been studied by a static method at 125° C and 100° C 

2 At 125° C the K value of 48 3* 1 2 was obtained and is in fair agreement 
with Knox and Burbndge as well as the extrapolated values of earlier workers 

3 At 100° C the value of 74 5 * 3 3 was obtained 

4 Sodium acid sulfate was found to be a suitable catalyst at the temperatures 
at which this work was earned out Its catalytic action appeared to be much 
more pronounced at low temperatures than the action of silica gel or zirconium 
oxide used by some previous investigators 
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THE EFFECT OF FUNGI ON THE FLAVOR AND COLOR OF 

TOMATO JUICE 


DOROTHY CULLER, H D BROWN and MILDRED WILSON 
The Ohio State Urmersity, Columbus, Ohio 


INTRODUCTION 

Many organisms impart a characteristic off flavor to various food products 
L B Jensen (1) has classified bactena causing musty flavors on different food 
products He states they have never observed molds as the causative agents of 
true mustiness in foods 

Mold counts arc officially employed to determine adulterations in many food 
products As commonly used they are also assumed to indicate the general 
sanitary conditions of the plant High mold counts would indicate unsatis¬ 
factory sanitation More should be known about the actual effects of micro¬ 
organisms on the quality of the products 

The effects of fungi and yeast on the flavor of tomato juice were studied to 
determine whether the use of a highly infected raw product would produce 
noticeable differences in the flavor of the canned juice 

Some of the organisms were grown with reduced oxygen supply to approximate 
conditions encountered in commercial canning 

METHODS 

Twenty-eight molds md yeasts (see Table I) were obtained from Dr M D 
Heise 1 and Eh* W D Gray 5 All the available tomato pathogens were selected 
including Rhxzopus ntgncans , Rhxzoctonxa sp , Fusartum sp Colletotnchum sp , 
and Alternarta sp The remaining organisms were chosen as possible contami¬ 
nating agents from the air 

One hundred ml of a eommerc lal brand of Ohio tomato juict were pipetted 
into 250 and 125 ml Erlenmcyer flasks The flasks and juice were autoclaved 
for 15 minutes at 10 lbs pressure The smaller flasks were used to determine 
the effect of a reduced oxygen content on the growth since after the addition 
of the juice to the flask an air space of one half inch remained, leav mg only a small 
surface area exposed to the atmosphere The juice was inoculated with the 
organisms and the tests and unmoeulatcd controls run in triplicate The samples 
were incubated at room temperature After a week of incubation 10 ml of the 
juice from each flask were removed and autoclaved An Abb 6 refractometer 
reading was made pH determined by a Beckman potentiometer and the flavor, 
odor and color of each sample were recorded The flasks were incubated for a total 
of five weeks and the determinations made weekly 

RESULTS 

The results of weekly determination of pH refractive indices and the final 
odor flavor and color are recorded in Table I The organisms in the 250 ml 
flask produced a greater growth with greater changes in pH, refractive indices, 
color, odor and flavor than those grown in the 125 ml flasks The rate of the 
physiological changes was greatly decreased in the smaller flasks With the 
weekly removal of 10 ml of the juice larger surface areas were exposed so that 
by the fourth and fifth week the difference in growth in the small vs large flasks 
was less pronounced 

bacteriology Department, Ohio State University 

botany Department, Ohio State University 
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TABLE I 

Effect of 28 Microorganisms on pH Refractive Indices Color Taste and Odor of Tomato Juice 
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In the 250 ml flasks an increase m pH was accompanied by a decrease in the 
refractometer readings indicating a decrease in total solids content Those 
organisms producing the most pronounced pH changes included 4spergtUus 
herbanorum , Choanepkora sp , Colletolrxckum sp , Dtplosponum sp , Fusarxum sp , 
Scopulanopus sp, Tnchoderma sp, VerttctUium sp, CtpkaXosporxum sp and 
Montha sp The pH of these organisms at the end of the fifth week was over 
nine The organisms giving the greatest decrease in refractometer readings were 
Aspergillus ntger , Aspergillus herbarorxum , Cephalosportum sp and Syncephalastrum 
ctnereum 

As incubation progressed color changes became more marked The fungi at 
the end of the fifth week produced colors ranging from an orange to a bnck red to a 
dark brown Most of the yeasts produced an orange white color A change in 
color was accompanied with the production of off tastes and odors At the end of 
the first week no off odors or flavors were detected in the flasks containing fungi 
(Table I) 

Data on each organism was recorded as given in Table II This table shows 
the early change in color, taste and odor produced by 4 spergillus ntger 


TABLE II 

The Effect of Aspergillus ntger on pH Refractive Indices, Color, Taste and Odor 


Organism 

No of 
Weeks 

pH 

Refractometer 

Reading 

Color 

1 aste 

Odor 

Aspergillus 







ntger 

1 

4 04 

1 3401 

Normal 

Normal 

Normal 


4 94 

1 3352 

Dark Brown 

Musty 

Musty 



5 60 

1 3351 

a a 

« 

■ 



6 74 

1 3345 

ft ft 

a 




0 55 

1 3336 

« a 

« 

ft 

Reduced oxygen 







content 

1 

4 17 

1 3416 

Normal 

Normal 

Normal 



4 20 

1 3404 

a 

ft 

u 



4 58 

1 3398 

ft 

a 

a 



4 78 

1 3376 

« 

« 

K 

i 


6 98 

1 3361 

Light brown 

Musty 

Musty 


CONCLUSIONS 

1 pH values increased progressively with the length of incubation 

2 As the pH values resulting from mold growth increased, the refractive 
indices decreased 

3 Color changes occurred after the first week ranging from orange to bnck 
red to dark brown 

4 In most samples of moldy product off flavors and odors were produced 
between the second and third week Yeast produced sour flavors and yeasty 
odors within the first week of incubation 

5 Since the development of molds depends in part upon an adequate supply 
of oxygen, it is obvious that commercial canners need not be concerned about the 
development of off flavors from these organisms after the product is effectively 
canned or bottled On the other hand, it is possible that off flavors can be_ 
developed from molds growing on tomato fruits or the crushed product prior to the 
sterilization and inclosure m receptacles which greatly limit the supply of oxygen 
This contamination can occur in the farmers’ fields, at the cannery yard, receiving 
station, on conveyor belts, pumps and other plant equipment 
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NEW COLEOPTERA WITH NOTES 

(Elatbridab, Buprestidae amd Cerambycidae) 

J N KNULL, 

Department of Zoology and Entomology, 

The Ohio State University 

L a c on floridanua n up 

Female—Form robust, elongate, resembling L obtecta (Say) m outline. Ground color 
dark brown, surface clothed with rather broad, pointed, elongate, gray scales which are broader 
above than beneath 

Head broadly concave on front surface closely, coarsely punctured, eyes small, antennae 
extending to little beyond middle of pronotum when laid along side, scape stout, second segment 
wider than long third slightly shorter than scape, following segments gradually decreasing in 
length, third to tenth inclusive serrate, eleventh oval, as long as third, scape and second segment 
with much longer pubescence 

Pronotum slightly longer than wide widest at middle, much wider at base than at apex, 
■ides broadly rounded in front, sinuate near hind angles which are strongly divergent, disk convex, 
flattened transversely at apex strongly depressed each side at base forming raised area in front 
of scutellum, hind angles connate, surface densely, coarsely punctured, leaving narrow smooth 
area extending some distance m middle. Scutellum elongate obtusely rounded in rear 

Elytra at base as wide as base of pronotum, sides subparallel near base converging to apical 
fifth, then broadly rounded to suture, disk convex, basal depressions deep surface with rowB of 
coarse punctures, narrower than interspaces near suture becoming larger than interspaces laterally, 
interspaces with fine punctures near suture, larger laterally 

Prosternum densely, coarsely punctured, antennal grooves diverging anteriorly, extending 
nearly to coxal cavities, tarsal grooves lacking Abdomen beneath finely punctured in middle, 
punctures becoming larger laterally last visible stemite obtusely rounded densely punctured 
over entire surface Legs slender 
Length 19 A mm,, width 6 1 mm 

Holotype 9 collected at Coral Gables Fla , May, 1948, by H F Strohecker in collection 
of author 

Lacon mexicanui (Cand) 

Addocera mexteana Candfexe, 1857, Mta Soc Lifcge, 12 70, Champion, 1894, Biol Centr Amer , 
Col, 3.269 260 pi 11, fig 1 
Addocera nobtlts Fall, 1932, Can Ent, 64 58 
Addocera mexteana, Van D, 1932, Proc Cal Acad Sa, 20 293 
Addocera nobtlu and mexteana , Fall, 1934, Jour N Y Ent Soc , 42 7 
Addocera mexteana , Van D , 1943, Pan Pacific Ent, 19 44. 

A & specimen collected in Ross Hammock, Dade Co Fla , by H F Strohecker and a 9 
labeled Florida, Wenzel Collection, agree very well with a 9 taken in Santa Rita Mta, Ana., 
July 13, by D J ft J N Knull 

Pyrophorus havaniengis (Cast) 

Figs. 2 and 3 

Shlpnus kavantensts Casfeptnau, 1840 Hist Nat Ins, Col 1:288, Jacq du Val 1857, Sagra's 
Hist Cuba, 7 73, pi Y, figs. 14-18, Candfese 1883, Mta. Soc Sc Li&ge, 17:29, Champion, 
1896, Biol Centr Amer, Col, 3 489, pi 20, fig 26 
Pyrophorus causttcus Gcrmar, 1841 Zotschr Ent, 3.38 
Pyrophorus tmprtssifrons Strum 1843, Cat Ins. Sammlung KAf, p 67 

Specimens 1 of this Cuban species labeled Miami May 10 1948 and Dade Co, Florida, 
May 24 and June, 1948, were collected by H F Strohecker 

l Determination verified by R H Arnett through C F W Muesebeck 
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1 Ebuno strohscken n sp cf (Line equals 5 mm ) 2 Pyrophorus kavanwtsis Cast 
e genitalia, dorsal view 3 Ventral view of number 2 

Chrysobotkru duhncta Gory 4 d" genitalia dorsal view 5 Ventral view of number 4 
6 Clypcal margin 7 Anterior tibia of cf 8 Last visible stemite of 9 0 Last visible 

stemite of d* 
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It differs from the other four species recorded from the United States by Hyslop* by elongate 
cuneate elytra, which are divaricately spindse at apices 

Ghxyaobothris distincta Gory 1 
Figs 4, 5, 6, 7, 8 and 0 

1841, Monogr Bupr Sup, 4 176, pi 30 fig 1171, Waterhouse, 1887, Biol Centr Amer Col 8, 
pt 1, 45, Gemminger & Harold, 1869, Cat Col, 5 1425, E Saunders, 1871, Cat Bupr, 
97, Kerremans 1892 Mdm Soc Ent Bdg 1 212 Wystman, 1908, Genera Ins , fasc 12,186, 
Obenberger 1940, Shorn ent Froze, 18*93 

Two <? specimens labeled "Cal ” were in the Andrew Bolter collection, now at Illinois State 
Natural History Survey A 9 in collection of author with same label indicates that it should 
be included in our fauna as stated by Obenberger 

It runs to C peninsularis Schffr in Fisher's key 4 but can be separated by its more elongate 
form structure of male genitalia and deeper indentation of last visible sternite of 9 

Bburia stroheckeri n sp 
Fig 1 

Male—Form elongate, resembling distincta Hold Above and beneath light reddish brown, 
abdomen darker, legs light yellow, tarsi and apices of tibiae brown Each elytron with two 
oval contiguous, ebumeous spots at base and at middle Densely clothed above and below with 
very short recumbent pubescence, lacking around elytral spots 

Head deeply transversely grooved back of clvpeus longitudinally grooved between elevated 
antennal tubercles, surface rugose, eyes separated above by more than diameter of upper lobe, 
antennae extending over five segments beyond apices of elytra, scape robust, concave near base, 
three following segments stouter than outer ones second about oh long as broad, following segments 
gradually increasing in length, eleventh nearly as long as entire body, segments three to ten 
inclusive with blunt spines on outside at apices scape rugose, scabrous, four following segments 
scabrous, third and following segments flattened carinate on outside pubescence corresponding 
to body, longer hairs beneath on first five segments 

Pronotum wider than long, wider at base than at apex basal margin sinuate, side margin 
irregular with large acute brown spine in middle an obtuBe tubercle between spine and front 
margin, disk convex with transverse depression back of apex and a like sinuate area near base, 
an obtuse brown spine in front of middle on each side, surface rugose ScutcUum wider than 
long, rounded in rear 

Elytra at base wider than base of pronotum, widest at base, sides converging to apical fifth, 
then broadly arcuate to bispinose apices, outer spine much longer than sutural spine, disk convex, 
humeral depressions deep, ebumeous spots raised, surface minutely punctate, punctures concealed 
by vestiture, larger and more evident on denuded areas around spots 

Body beneath minutely punctate punctures concealed by vestiture, with few erect longer 
hairs Legs slender, middle and posterior femora bispinose at apices, inner spine much longer 
Length 21 3 mm width 6 mm 

Female —Differs from cf by being more robust with shorter antennae, extending beyond 
apices of elytra a little over three segments 

Hoiotype a” and allotype collected in coitu in Mathcson Hammock, Dade Co, Florida, 
June 4,1948, by H F Strohecker Type material in collection of author 

Thu species is close to E jamatcae Fishr 6 but both male and female antennae are carinate 
and spinose Elytra spots lack dark areas too It is distinguished from E distincta Hald which 
it resembles, by having longer, spinose antennae in both sexes. 

The writer is indebted to Dr Strohecker for specimens mentioned in this paper 

■J A Hyslop Proc Ent Soc Wash 19 1-12, 1917 
’Determined by W S Fisher 
«W S Fisher, Misc Publ 470 U S D A , 1-275, 1942 
»W S Fisher, Torreia, 10 6, 1942 



THE LABORATORY CULTIVATION AND DEVELOPMENT OP 
THE MYXOMYCETES PHYSARELLA OBLONGA 
AND PHYSARUM DIDERMOIDES' 

WILLIAM D GRAY 

The Ohio State University, Cohimbus 10 Ohio 

The literature revelant to the cultivation of myxomycete plasmodia on artificial 
media reveals only one record of the cultivation of Physarelia oblonga (Berk 
& Curt) Morgan and but two records of the laboratory cultivation of Pkysarum 
dtdermotdes (Ach ) Rost Gilbert (1931) stated that in a few instances sporangia 
of the first species had been obtained by placing spores on slightly acidified com 
meal agar, aside from this one statement the writer has found no other references 
concerning the culture P oblonga although the species has received some cyto- 
logical and morphological study Bisby (1914) described capilhtium development, 
and the gross details of sporangium development of this species were described 
and figured by Emoto (1934), both Bisby’s and Emotos observations however 
were made on naturally occurring material Constantineanu (190ti), in an extensive 
paper on the development of Myxomyct tes, described the cultivation of P dxder - 
motdes on various types of media but ini luded no figures and made no statement 
concerning maintenance of the species in culture by means of plasmodial trans¬ 
plants Kambly (1939) stated that he was able to obtain plasmodia of P dtder - 
motdes on carrot decoction agar but that on this medium the plasmodia did not 
flourish and never completed their life cycles The writer has had considerable 
success with the culture of both species and finds them well-suited for the demon¬ 
stration of sporangial development as well as the illustration of pigmented and 
non-pigmented plasmodial types Both are slow-growing when compared with 
such a species as Physarum polycephalum Schw, but they grow rapidly enough 
that after twelve or fourteen days inocula for thirty or forty cultures may be 
obtained from a single petn plate culture 

MATFRIALS AND METHOD* 

Two types of media have been employed m these studies (1) com decoction 
agar, prepared by grinding 25-50 gms of field com adding 500 ml of distilled 
water, autoclaving for one hour at fifteen pounds pressure, filtering, adding enough 
distilled water to bnng the total volume to one liter, adjusting to pH 5 2-5 4, 
adding 15 gms of agar and sterilizing, (2) corn decoction agar, as prepared above, 
with 25 gms of filter paper (finely divided by triturating wet m a mortar) suspended 
in each liter Both species grew quite well on both types of media, because of the 
greater ease of preparation, plain corn decoction agar was used in most of the work 

Smith (1929) has shown that spores of various species of Myxomycetcs remain 
viable for many years, but so far the writer has had consistently better results 
with spores not over two or three years old Unstenlized medium may be used, 
but, because these plasmodia grow slowly, it is best to use sterile medium in order 
to hold contamination to a minimum, although even with sterile medium the 
cultures are never completely free of other organisms 

CULTIVATION OF PHYSARELLA OBLONGA 

Spores from a two months old collection of this species, when placed in a drop 
of distilled water in a com decoction agar slant, germinated and in fifteen days 

"Paper from the Department of Botany and Plant Pathology, The Ohio State University, 
Columbus 10 Ohio No 509 
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or less small yellow plasmodia were visible Some variation in the time required 
for plaamodium formation is to be expected, since age, vitality of the spores, and 
other factors undoubtedly influence both spore germination and plaamodium 
growth After plasmodia had appeared m the test tubes they were maintained m 
tiie vegetative stage by transferring small blocks of agar, on which there were bits 
of plasmodia, to fresh medium in 76 mm petn dishes Subsequent transfers 
were made in the same manner If cultures are stored m the dark, subcultures 
need not be made at lesser intervals than three weekB By such methods the 
species was main tamed in culture continuously for nine months, Pig 2 shows a 
tune day old culture of P oblonga, Pig 6 shows a bit of plaamodium enlarged four 
diameters 

In order to determine if light has any effect upon fruiting, cultures were placed 
both in light and darkness Of fifty cultures placed m the dark, fruiting bodies 
were formed in but two, and, of course, all of these cultures were exposed to light 
for short periods, since they were examined daily, sporangia appeared m forty out 
of sixty cultures which were placed m the light Thus, light affects this species 
in the same way as previously reported for other species with yellow plasmodia 
(Gray, 1638) Under laboratory conditions, if plasmodia are left undisturbed, 
fruiting bodies farmed in 15-18 days, while if they are covered with black cloth 
or placed in a drawer, plasmodia may remain in the active vegetative state for 
periods as long as seventy days provided the agar substrate does not become dry 

The time required for the development of sporangia from plasmodium is 11-12 
hours, once sporangial formation has started Fruiting is manifested when enlarge¬ 
ments appear m the larger strands of the plasmodium (Pig 6), protoplasm flows 
into these enlargements and they become still larger with the final result that the 
strands of plasmodium connecting them disappear Shortly after this, an umbilicus 
appears in the top of each globule of protoplasm (Pig 7) and soon definite stipes 
are formed The stipes gradually elongate, and just before maximum length is 
attained, the stipe bends just below the developing sporangium, and thus the 
sporangia are typically nodding although m some instances they may be borne 
upright Sporangia retain the same yellow color as the plasmodium until final 
form is attained, and then they gradually darken, however, as soon as the stipes 
become apparent, they gradually darken from the basal portion upward Emoto 
(1934) has figured the various stages in the development of sporangia of this species, 
all such stages are not shown here 

Both plasmodiocarpous and sporangial types of fruiting bodies are formed by 
P oblonga in its natural habitats, however, plasmodiocarps have appeared in only 
a few cultures It has been found that sporangia are more like naturally occurring 
fruitings when they are formed under drier conditions, therefore, when the fruiting 
process is once initiated, it is advisable to remove the petn dish coven Atypical 
sporangia and plasmodiocarps are generally formed when the plasmodial enlarge¬ 
ments are irregularly shaped (Figs 9 and 10) The type of formation m Fig 8 
may give rise to a typical sporangium but more frequently develops into a fruiting 
body with a saddle-shaped sporangium which is suggestive of a minute Helvetia 


EXPLANATION OF PLATE I 

Fig 1 Nme day old culture of P Mermotdes X H Fig 2 Nina day old culture of 
P oblonga X H Fig S Early stage m the fruiting process at P Mommies, shortly after 
sporangia have been delimited X fi Fig 4 Enlarged portion of plaamodium of P 

Mommies X 4 Fig 5 Enlarged portion of plasmodium of P oblonga X 4 Flo ft 

Enlargement in plasmodium of P oblonga which is indicative of initiation of the fruiting 
procese X 10 Fig 7 Typical umbilicate immature sporangium of P oblonga X 10 

Figs 8 , ft 10 Plasmodial enlargements which give nee to atypical sporangia X 10 

Fig 11 Mature sporangia of P Mommies X 4 




Gofcfoatiaa of Phygaralla and PhyMram 
William D Gray 


Plats I 



107 



108 


WILLIAM D GRAY 


Vol XLIX 


ascocarp Spores from fruitmg bodies developed in culture are viable and will 
germinate and produce swarm cells and plasmodia when placed upon fresh medium, 
however, no viable sclerotia have been obtained thus far 

CULTIVATION OP FHYSARUM DIDERMOIDES 

White plasmodia of this species were obtained by the same method as that 
employed for the preceding species Plasmodia were obtained in about fifteen 
days after spores from a five months* old culture were sown Of the various 
non-pigmented plasmodia that have been cultured by the writer, this form is prob¬ 
ably the most suitable for laboratory cultivation The plasmodia are quite 
tolerant of mechanical injury, and hence subcultures may be made employing 
very small amounts of plasmodium Sporangia are formed in either light or 
darkness, the average time of fruiting for forty cultures being twenty-one days 
after the cultures were made In order to maintain the species m its vegetative 
state, subcultures should be made every 18-20 days In this manner, P dtdermotdes 
has been maintained m culture continuously for over six months Once a culture 
is established, little care need be observed so far as the maintenance of sterile 
conditions is concerned, since this species is strongly mycophagous and bacteno- 
phagous, and contaminants are rarely able to become established Plasmodia 
of this species are shown m Pigs 1 and 4 

The fruitmg process in this species requires 8-10 hours from initiation to 
completion and differs somewhat from this process as seen m P oblonga , this should 
be expected since sporangia of P oblonga are not crowded together as in P dtder - 
motdes In the latter species instead of the appearance of enlargements m the 
plasmodial strands, initiation of the fruiting process is manifested when all of the 
protoplasm of the plasmodium flows into a solid lump A few hours after this, 
pearly-white, discrete sporangia may be observed (Pig 3) After the fruiting 
bodies have attained their final shape and size they become light, brownish-lavender 
m color, from this they gradually change until the blue-gray color of mature 
sporangia is attained In most fruitmgs the white hypothallus typical of the 
species is present Mature sporangia are shown m Fig 11 In a few cultures 
plasmodia became pale lavender three or four days before fruiting bodies were 
formed, but in most cultures there was no color change until after sporangial 
delimitation was apparent 

Viable sclerotia of P dtdermotdes were obtained by removing the covers from 
petn dish cultures of actively growing plasmodia and allowing the plasmodia and 
agar substrate to dry slowly Upon being moistened such sclerotia revived and 
streaming could be observed in about twenty-four hours As m the preceding 
species, spores from sporangia which developed m culture were found to be viable 
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THE ROLE OF THE SUBEPIDERMAL NERVOUS SYSTEM 
IN THE LOCOMOTION OF THE EARTHWORM 


JOHN A MILLER AND HAN PO TING 

Department of Zoology and Entomology, 
The Ohio State University 


FnedlAnder (1894) was the first one to show that the central nervous system 
plays only a small part in the creeping movement of an earthworm He concluded 
that the wave-like motion of the contractions proceeding the length of the worm 
was due first to the “pull” of segments on each other, and secondly to the sequence 
of reflex actions in each segment This nervous mechanism according to Fned- 
lAnder, involves the individual segment alone without the passage of impulses 
through the cord Biedermann ('04) found that when the middle region of a 
worm was anaesthetized, the posterior region acted in perfect coordination with 
the anterior part in creeping movements In another experiment he observed 
that when the anaesthetized region was pinned to a cork plate, the posterior part 
still moved in perfect coordination with the anterior part Thus, he demonstrated 
the transmission of impulses over considerable distance in the cord Garry and 
Moore (’16) studied the coordination of the peristaltic waves They verified the 
work of Biedermann to the extent that the peristaltic impulses are conducted by 
the cord Straub (1900) observed that strips of body wall both with and without 
ventral nerve cord will give rhythmic contractions However, the strips removed 
from denervated regions required several (eight) days for recuperation before 
such stnps could produce rhvthmic contractions Budington ('02) found that when 
care was used to remove all nervous tissue and used only pieces of worm in which 
the whole ventral muscle had been removed they failed to demonstrate rhythmic 
contraction An extensive study of the transmission of the nervous impulses 
in relation to locomotion was made by Bovard ('18) He showed that after the 
cord was cut at the middle region of the body, both ends would not act m perfect 
coordination He disagreed with Straub’s (1900) finding that a piece of the body 
wall without nerve cord is able to make rhythmic contraction 

On the other hand the presence of a subepidermal network of nerves was 
observed by Retzius (1892), Smimow (1894), Langdon (1895), and Smallwood 
('23, *26) and was carefully studied morphologically by Hess (’25) Hess found 
that the subepidermal network of nerves in the earthworm is a true nerve plexus 
composed of anastomosing nerve fibers which form a network in the region between 
the bases of the epidermal cells and the basement membrane He concluded 
that this plexus is not segmental in its arrangement Coonfield ('32) disagrees 
with Hess and Smallwood regarding the continuous nature of the plexus His 
experiments on the secretion of mucous and the discharge of coelomic fluid show 
that impulses are not transmitted from somite to somite without the presence of 
the ventral nerve cord He concluded that the penphenal nervous system is 
not a continuous nerve net 

Because of these controversies of opinions, it is the purpose of this paper to 
present the results obtained from further investigations employing physiological 
methods The earthworm used in the following experiments is Lumbrtcus terrestns , 
found m Columbus, Ohio The room temperature during the experiments was- 
26-27° C 

BEHAVIOR FOLLOWING REMOVAL OF VENTRAL NERVE CORD 

Sections consisting of 40-60 segments exclusive of the head were cut from 
healthy unanaesthetized worms Following the removal of the intestine in s a lin e 
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sofation, the body wall wu turned inside 'out and the ventral nerve cord was 
copipletely removed with the aid of the binocular mi cr oscope The body wall 
was then reversed (don side out) and placed in a Petn dun containing normal 
aahne Solution It was seen under the binocular microscope that this operated 
section exhibited only slight constriction movements When these movements 
were watched carefully, we could see that each was confined to an individual 
segment and was independent of the remaining segments After one to two hours, 
the above described involuntary movements ceased to occur The section as a 
whole, however, was more sensitive to touch If such a section was touched or 
pinched, a wave of longitudional muscle contraction could be initiated at any 
segment and could move in either or both directions The sequence of contraction 
was segment to segment Measuring with a stop watch, it was determined that 
the rate of contraction wave varied from 3 0 segments per second to 4 3 segments 
per second The average rate was 3 8 segments per second The distance traveled 
by the contraction wave m the pieces tested varied from 11-43 segments Stimula¬ 
tion of a section in the middle would initiate waves of contraction in both directions 
The speed of the contractions thus initiated was the same m both directions The 
contraction of the circular muscle was not observed when the body mill was pinched 
or touched 

Each operated section was then attached to a recording lever The section 
was so placed that it hung vertically with only very slight stretching by the lever 
The whole piece was kept submerged in normal saline solution and the contractions 
were recorded in a slowly moving kymograph drum It was found that of the many 
pieces tested, some of them recorded autonomic contractions during the first few 
hours after their preparation (see figure 1) Those sections which did not give 
immediate contractions were kept m r ef rigeration at 5°C for a day and then were 
allowed to stay at room temperature for a few hours before they were tested again 
It is shown in the kymograph record (see figure 3) that active autonomous contrac¬ 
tions of shorter intervals were initiated by such treatments 

However, both the magnitude and rhythm of contractions of a single piece 
or of the different pieces vaned a great deal It was observed that the magnitude 
of the contractions depends in part upon the total length of the section and the 
vitality of the piece tested It is also related to the distance of the contraction 
waves traveled, i e , the farther the waves travel, the greater will be the magnitude, 
because of the fact that the relaxation phase is much shorter than the contraction 
phase as the contraction waves travel along each of the successive somites As 
to the rhythm, the intervals of contraction were irregular, varying from two to 
five minutes 

In order to determine whether the magnitude or the interval of contractions 
m a given section could be changed by splitting, a previously tested section was 
split longitudinally along the middorsal line ft was observed that immediately 
after splitting, the length of the section became much shorter A section thus 


EXPLANATION OF PLATE I 

Figure 1 The rhythm of contractions of a section (42 segments) whose nerve cord has been 

Figure? T^decrease of frequency and magnitude erf contractions following a longitudinal 
split along the middorsal line (The same section used m the illustration Figure 1 ) 
Figure 8 Showing the occurrence of contractions of a section (40 segments) which has beetu 
kept in refrigeration for a day ..... , , . 4 JI 

Figure 4. Illustrating the coordinated movement of the tail after each extension of the head 
when ten segments of the middle region of the body were fixed by pinning Each peak 
represents maximum contraction ..... _ 

Figure 6 Denxnstrgting that no coordinated movement of the tail took place when the 
nerve cord was cut in the fixed region 
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operated lengthened in tune but never regained its initial length The magnitude 
of contractions of such operated pieces diminished while the interval of contractions 
increased (see figure 2) This is interpreted as the result of the loss of tone of the 
circular muscle layer 

DISTANCE OP IMPULSE TRANSMISSION THROUGH 
THE SUBEPIDERMAL NERVOUS SYSTEM 

An unanaesthetized worm was split longitudinally along the middorsal line 
for a distance of ten segments in the midbody region The intestine was removed 
from this region exposing the ventral nerve cord The operated portion was then 
fixed firmly in a dissecting tray with small-sized insect pins (about three to four 
pins on each segment) The pinning process was done under the dissecting micro¬ 
scope to avoid injury to the segmental nerves Both the anterior and posterior 
regions were free to move Only the posterior tip was connected to the recording 
lever The initiation of each extension of the head was marked by a signal magnet 
The record (figure 4) shows that the impulses from the head region could be trans¬ 
mitted through the fixed middle region to the tail m an average of four seconds 
when the ventral nerve cord was intact When the nerve cord was severed between 
the seventh and eighth segment of the fixed operated region without injury to the 
lateral nerves, there was no movement of the tail following head extension m this 
experiment (figure 5) It was necessary that the nerve cord be cut near the caudal 
margin of the exposed area in order that all “pull" produced by the unattached 
anterior region would be eliminated Furthermore movement of the tail region 
could not be induced by applying Faradic shocks to the cord in the head region 
This clearly shows that the subepidermal nervous system cannot transmit locomotor 
impulses from one segment to the next if the segments are prevented from move¬ 
ment The experimental evidence further substantiates the contention that the 
subepidermal nervous system is segmental in arrangement 

DISCUSSION 

The occurrence of irregular contractions of a section lacking the ventral nerve 
cord is worthy of discussion These experiments have been repeated several times 
and consistant results obtained It is also necessary to mention here that extreme 
care was taken to eliminate the entire ventral nerve cord It has been shown 
that when the body wall was split longitudinally, the tone of the circular muscle 
layer was diminished, and the whole piece became shorter in length As a result 
both the frequency and magnitude of contractions decreased That Budington (*02) 
and Bovard’s (*18) isolated strips could not produce contraction might be due to 
the loss of tone of the circular and longitudinal muscles In addition, sufficient 
time for recovery from operative shock or injury due to overstretching was neces¬ 
sary At all times the section should be kept in a saline solution bath even though 
attached to the recording lever In addition to the above requirements, the writers 
have found that a slight stretching of the section by the recording lever may be an 
important factor in initiating contraction Such contraction waves were not 
observed when the section was laid unattached in normal saline solution Zyeng 
030) has found that there are nerve cells located between longitudinal and circular 
muscles, between the epidermis and the circular muscle layer and sometimes within 
the circular muscle layer itself The presence of these cell bodies may account 
for the autonomic movement of the isolated piece in the absence of the ventral 
nerve cord 

Bovard ('18) m interpreting the rhythmic contractions described by Straub 
suggested that such phenomenon may be due to the regeneration of nerve fibers 
and cells However, according to our observations, such contractions occurred 
either shortly after the operation or within twenty-four hours after recovery under 
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refrigeration This strongly suggests that regeneration is not a factor in explaining 
this phenomenon 

The results obtained by the writers using completely different physiological 
methods from those previously employed are in agreement with Coonfield's (’32) 
findings concerning the segmental arrangement of the subepidermal nervous system 
in the earthworm The impulses which are transmitted from segment to segment 
are not through the “subepidermal nerve net” but are conveyed through the 
peripheral nerves and ventral nerve cord In locomotion, impulses are initiated 
in successive segments by the pulling action of the adjacent segments 

According to the writers’ observations, the most probable functions of the 
subepidermal nervous system are the regulation of the contraction of the longi¬ 
tudinal muscle and as a reinforcement of locomotor impulses Bovard (’18) 
found that the locomotor impulses travel short distances of ten segments very 
readily, and more difficultly as the number of segments increases, but, impulses 
are unable to pass through a distance of thirty segments unless there is reinforcement 
from the muscle Let us make some mathematical calculations based on Bovard's 
and the writers’ data to see whether our conclusion concerning the function of the 
subepidermal nervous system as a reinforcing mechanism can fit the actual situation 
The rate of the peristaltic waves of the earthworm under the conditions tested 
was found by the writers to be about 3 cm per second If a worm is 14 cm long, 
it will take 4 7 seconds for a contraction wave to travel from the head to the tad 
The time consumed in this reaction far exceeds the time required for actual impulse 
transmission But if we assume that in every ten segments a reinforcement takes 
place, then there will be fourteen reinforcements As found m one of the previous 
experiments, the rate of contraction wave in the body wall in absence of the nerve 
cord is approximately 3 8 segments per second (l segment per 0 26 second) For 
fourteen reinforcements, it will take about 3 6 seconds which is % of the total time 
needed for the propagation of the wave, and only 1 1 second is left for the trans¬ 
mission of the impulses through the nerve cord and the delay in the various synapses 
The synapses involved include those m the ventral nerve cord and those between 
the segmental nerve endings and the subepidermal neurons It seems that this 
shorter time fits better the faster conduction rate of the nerve impulses occurring 
in the central nervous system 

The activity of the isolated section from which the ventral nerve cord was 
removed shows that the circular and longitudinal muscles are governed by two 
different sets of nerves Stimulation of the epidermis results in the contraction 
of only the longitudinal muscle The contraction of the circular muscle should 
therefore be controlled by the central nervous system This interpretation seems 
to fit very well with the mechanism of locomotion As we know, when a worm 
begins to move forward, the circular muscle of the head region contracts first 
The initiation of the contraction of the circular muscle is due to impulses from the 
central nervous system The contraction of the circular muscle in turn stretches 
the longitudinal muscle As a result, reinforcing impulses are sent into the central 
nervous system, and at the same time, a contraction of the longitudinal muscle 
is initiated 


SUMMARY 

1 In the absence of the ventral nerve cord, impulses can be initiated in the body 
wall and transmitted in both directions 

2 The initiation of such impulses can be accomplished by mechanical stimulation 

3 The impulses initiated in such a denervated section are conducted within the 
limits of a single segment through the subepidermal nerve net Such impulses 
originate m successive segments as a result of the pulling action of the adjacent 
segments 
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4 The contraction wave is 3 8 segments per second of a section without a ventral 
nerve cord 

fi The subepidermal nervous system of the earthworm is shown through physi¬ 
ological analyses to be segmental in arrangement 
8 The most probable role of the subepidermal nervous system is that of controlling 
the contraction of the longitudinal muscle and acting as a reinforcing agent 
m the peristaltic waves 
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NEW EASTERN SPECIES AND A NEWLY REPORTED 
INTRODUCTION OP TYPHLOCYBA 
(HOMOPTERA, CICADELLIDAE) 


HERBERT H ROSS 

Illinois Natural History Survey Urbana Illinois 
AND 

DWIGHT M DkLONG 
Ohio State University Columbus Ohio 

During the procedure of identification of material in the genus Typklocyba 
in the course of preparation of the second part of the "Leafhoppers of Illinois," 
a few interesting new species have been encountered which are described in this 
paper To aid in comparison, illustrations of two other species are added 

The species of Typklocyba have previously been grouped by McAtee 1 on the 
basis of differences in wing venation The variation of the venation in individuals 
is sufficient, however, to frequently warrant the placing of individuals of the same 
species in different groups as defined by McAtee It would appear that it will be 
necessary eventually to group the species of the genus on the basis of male genital 
characters rather than upon the basis of wing venation No attempt has been 
made, therefore, in describing these species to place them in the groups established 
on the basis of wing venation 

We wish to thank Dr R H Beamer for his opinions concerning certain of the 
species, and Dr P W Oman who has very kindly compared material and drawings 
of eurydtee with McAtee’s type which is now in the U S National Museum 

In the interests of clearer description it has seemed advisable to introduce 
an additional term with regard to the aedeagus, a term which will be found useful 
throughout the Cicadellinae The aedeagus is divided into three fairly distinct 
parts, the base (socle of Ribaut), which is the part actually set in the membrane 
which connects the aedeagus to surrounding body members, a freely projecting 
portion usually termed the "free part of the aedeagus * or some equivalent phrase, 
and for this part we propose the term phalicata , and various style-like processes 
arising from the base itself or from the area where the phalicata joins the base 
These latter processes have been called ventral processes, appendages of the 
aedeagus, and other phrases, for these it seems very convenient to use the term 
processes, which can be modified by various adjectives to indicate numbers and 
positions 

Unless otherwise specified, types described in this paper are in the collection 
of the Illinois Natural History Survey 

Typhlocyba tartoea new species 

This species appears most closely related to casstopeta Knull, but differs from it radically 
in the shape of the pygofer and the shape of the phalicata, which in casstopeta has a pair of very 
long lateral processes and a large mesal lobe, but in tortosa fig l, has the apex divided into a pair 
of quite short lateral processes with no appreciable mesal lobe Length male 3 mm 

Color, white without markings. 

Male pygofer broad at apex with a slight indication of a spine on the dorsal caudal margin. 
The aedeagus tn lateral view has a phalicata which is gradually tapered to a slender attenuated 
apex In vcntro-caudal view the phalicata is elongate, rather uniform in width to the apical 

'Revision of the American Leaf Hoppers of the Jasstd Genus Typklocyba Proc U S N, M 
03 1-47, 3 pi 1026 
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portion which is divided on the apical fourth, forming a pair of somewhat divergent, tapered, 
pointed apical processes 

Holotyj>e, male—Oakwood, Illinois, June 14, 1036, C 0 Mohr 
Typhlocyba eolllga new species 

This species is most closely related to putman Knull differing in having the phalicata sub¬ 
divided less than half way to its base in forming the mesal and pair of lateral processes, fig 2 
The lateral processes are also curved to nearly a right angle and the base of the aedeagus is narrow 
in lateral view Length male 3 5 mm 

Color pale yellow, with paler areas on vertex, pronotum and scutcllum The wings darker 
yellow ^ibh\ nhne to the cross \ cins The veins conspicuously yellow Apex subhyaline, not tinted 



Male Genitalia of Typklocyba 

Pio 1 T tortosa n sp pygofer lateral aspect IA , aedeagus, lateral aspect, IB aedeagus 
posteroventral aspect from direction of arrow in IA Pig 2 T solltsa n sp pygofer lateral 
aspect 2 A aedeagus lateral aspect 2 B aedeagus postero ventral aspect from direction of 
arrow in 2 A Fig 3 T tro+a n sp , pvgofer lateral aspect, 3A aedeagus lateral aspect 
3 B aedeagus dorsal aspect from direction of arrow in 3A Pig 4 T quadrate D & J pygofer, 
lateral aspect, 4 A tip of pygofer posterolateral aspect 45, aedeagus, lateral aspect, 4C, 
aedeagus dorsal aspect from direction of arrow in 45 
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Male pygofer rather broad at apex without apical spine Aedeagus with the phahcata 
divided at more than half its length to form three processes, a slender mesal process and a pair 
of lateral processes which are slender, rather widely separated, extending apically almost parallel 
to near apices which are divergent and curved apically 

Holotype, male—Grand Tower, Illinois May 30, 1936, Ross and Mohr 

Typhlocyba troxa new species 

The cunous shape of the aedeagus indicates a very close relationship between this species 
and quadraia D & J , but the two differ markedly in characters of the pygofer In trona, this 
structure ends m a long vertical sharp projection which continues ventrad into a stout arm, 



Male Genitalia of Typhlocyba 

Fic 6 T eurydice McAtee pygofer lateral aspect M pygofer posterior aspect 5 B 
aedeagus lateral aspect 5C» aedeagus posteroventral aspect from direction of arrow in oB 
Fic 6 T serrula n sp , pygofer lateral aspect M aedeagus lateral aspect 65 aedeagus, 
posterolateral aspect same orientation as for 6 C Fig 7 T escana n sp pygofer lateral 
aspect, 7 A aedeagus, lateral aspect 7 B phahcata from direction of arrow B in 7 A 7C, 
aedeagus, ventral aspect from direction of arrow C in 7A 

In Figs 1-7 illustrations of the aedeagus are l 5 time* the magnification of the pygofer 
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Pig 8, m quadrate the pygofer has no such projection, but instead curves messd and forms an 
irregularly and obliquely truncate lobe, Figs 4,4A The two differ also in details of the aedeagus. 
In Irosa the dorsal part of the base of this structure is narrow and the lateral arms form an almost 
rectangular enclosure, Pigs 3A, SB, m quadrate the dorsal part of the base extends laterally beyond 
the base of the arms, and the lateral arms themselves are more parenthesis-shaped In both 
species it is difficult to identify the phalicata with certainty, but it appears to be a membranous 
projection arising between and beneath the large lateral arms Length 3 5 mm 
The vertex is strongly produced and somewhat conical 

Color, white strongly tinted with yellow on the vertex, pronotum and scutellum Wings 
distinctly yellow, subhyaline, a broken brownish band composed of four spots just before the 
cross nervures anterior to the apical cells 

Holotype, male—Romaic, Illinois, June 14, 1934, DeLong and Ross 

Typhlocyba sennit new species 

This species u moat closely related to eurydtce McAtee, from which it differs in characters 
of the pygofer and aedeagus The pygofer is pointed Pig 0 somewhat as in eurydtce, Pig ft, 
but lacks the meaal flap with its sharp dorsal point which is characteristic of eurydtce, Pig 5A 
In serrula the aedeagus is much more sharply sinuate in lateral view, Pig 6A, and has longer arms 
and a shorter base in postero-ventral view Pig 6B Length 4 mm 
Color, white without markings, wings white subhyaline 

The aedeagua in postero-ventral view has a shorter basal portion, the arms are longer, more 
widely separated at the base, and the apices are thicker and more blunt than m eurydtce 
The female steraite is rounded!y produced 

Holotype, male allotype female and female paratypes—Waynesburg, Pennsylvania, July 17, 
1919, D M DeLong Male paratype—N Bloomfield, Pa , July 16, 1920, J G Sanders Holo¬ 
type, allotype and paratypes m DeLong collection, paratype in Illinois Natural History Survey 
collection 

Typhlocyba • scant new species 

In characteristics of pygofer and style this species belongs to the rubnocsllate group but 
differs from rubnocdlate and related species in the undivided long curved phalicata and the pair 
of slender ventral processes. Figs 7A, 7B 7C Length male 4 mm 

Color, white, scutellum embrowned Wings white, the claval area unmarked, apical portion 
smoky, intensified anteriorly to form a broad brownish band across the cross nervures. A trans¬ 
verse yellowish band is just anterior to the brownish portion There is a reddish area on the 
median basal half of the wing just anterior to the clavus The costal margin is white 

Male pygofer broad at apex The aedeagus phalicata in lateral view is rather broad, curved 
dorsally and tapered to a narrow apex The postero-ventral portion is convexly inflated, not 
reaching the apex of the anterior portion and open at the middle at apex There is a pair of rather 
long slender processes which arise below the phalicata at base and extend caudally 

Holotype, male—Alum Cave parking area, Great Smoky Mountains National Park, Tennes¬ 
see, August 31, 1948, on Aeseulus, Roes and Stonnard Allotype female—Chimneys Camp 
Ground, Great Smoky Mountains National Park, Tennessee, August 80, 1948, on Aesculus 
Paratypes—Some data as for holotype, 1 male, same data as for allotype, 2 females 

Typhlocyba qn ercua (Pabnaus) 

A series of this palearctic species was taken in western British Columbia on Queen Anne 
cherry, and apparently constitutes a new record for North America The data of collection are 
Vancouver, B C July 15, 1946, H H Ross 

This pretty species is bnghtly colored with a mottled red pattern, and superficially looks 
very much like some of the showy members of the Comes group of Erytkroneura The short style, 
ekmgate and cylindrical phalicata, and the long twisted ventral pro nesses of the aedeagus distin¬ 
guish this species from any North American members of the genus These characters have bear 
illustrated m detail by Ribaut 1986 (Faune De Prance 31 128, figs. 317-323) We are indebted 
to Dr Oman for confirming the identification of this new introduction The species is recorded 
m Europe on oak, plum, cherry, and other hoots 



NEW LEAFHOPPERS FROM THE UNITED STATES 
(HOMOPTERA CICADELLIDAE ) 1 


DOROTHY J KNULL, 

330 E Dunedin Road Columbus 2 Ohio 

Strtf&nii (Panestrafanii) hutlpalins n sp 

Resembling V robusta (Uhler) but with a distinctly swollen produced head and elytra more 
thickly set with short black setae 

Vertex swollen roundedly produced over half its length before eyes narrower than pronotura, 
twice as long os vertex elytra thickly set with evenly spaced very short black setae arising from 
small brown round spots over entire elytra, except appendices Pronotum transversely striate 

Color pea green, veins and feet brighter blue green, head pronotum and scutellum washed 
with golden yellow elytra greenish semihyalme 

Genitalia Posterior margin of 9 last ventral segment excavated slightly from lateral angles 
and very slightly produced at middle, entire Pygofer of d” with large hook bent m at almost 
a nght angle at middle, tapered on outer fifth from hump on inside to sharp point styles small, 
inner margins straight, outer margins curved gently from base, broadest before middle, tapering 
to apices which turn out abruptly and are shorptipped Aedeagus as in 5 robusta (Uhler) 

Lenilk d 45 mm ,9,3 mm 

Holotype d allotype 18 d paratypes and 20 9 paratypes Huai pat Mts Arizona June 2, 
1948 3 9 paratypes, July 4 1037, collected by D J & J N Knull, and placed m collection 
of The Ohio State University 

The three 9 specimens taken in 1037 were sent to Dr Beamer some time ago He marked 
them *S (Penestraiama) sp—need d”s 1 The senes taken m 1948 included <f* and proved 
to be an undesenbed species 

Stirellus subnubflus n sp 

A dark winged species with pale, conical head 

Head as wide as pronotum, vertex slightly less than one-third longer at middle than width 
between eyes, less than twice as long at middle as next to eyes, eyes large Pronotum 2% times 
as wide as long, length at middle about l /i shorter than vertex, lateral margins very short, humeral 
margins long, posterior margin very slightly emarginate, disc irregularly wrinkled, margins, 
scutellum and vertex finely granulate Elytra exceeding apex of abdomen in d, slightly exceeded 
by ovipositor m 9 

Color Vertex pale, a pair of large black distal spots, rather square, another pair on basal 
disc, elongate dashes, eyes gray Pronotum dark brown on disc darker at margins, with some 
yellow irregular spots along anterior margin Scutellum with basal angles, median square between 
them, and apical triangle black separated by narrow yellow lines and margins. Elytra dark 
brown, veins a little darker, especially apically, appendix and apical cells somewhat paler, semi 
hyaline. Below, face and antennae pale, remnants of six short dark arcs either side, a line below 
clypeal suture and apical two-thirds of clypeus dark, also lower half of lorae antennal socket 
area, and region bordering eyes Venter and dorsum dark, segments narrowly yellow margined, 
apex of pygofer in male pale, legs dark with pale spines, 9, legs paler, ovipositor, basal area and 
spines of pygofer pale 

Gtntialta Female last ventral segment as long as preceding, evenly, faintly emarginate 
from rounded tides to middle, ovipositor exceeding pygofer by about twice its greatest width, 
its apex set with fine white hairs, about 7 long pale spines either tide on py gofers males with 
triangular valve, produced apically in a sharp pale spine, plates twice as long and broad as valve 
(without spine), together forming semicircle, outer submargm of each set with sue long pale 

‘The author acknowledges with gratitude payment for plates by grant from the Ohio 
Academy of Science Research Fund 
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spines evenly spaced pygofer extends a third below plates truncate, pale swollen inner apical 
angles conspicuous 

Length <? 28 mm ,9,35 mm 

Described from specimens taken m Mississippi in 1022 by Herbert Osborn in the Osborn 
Collection The Ohio State University 

d 1 kolotype, Ocean Springs Febr 25 allotype and 1 d" paratype x , Febr 2 2 9 and 1 cF para 
types , Hurley, Febr 25 1 9 paratype , Wade, Febr 24 

In form this species is closest to Shrclius dtxtanus var aeutus Thomas but the coloring is 
very distinct 



Fig 1 Sttrellus nubxlus Knull—line- 1 ram Fig 2 Spathanus excavatus Knull—ventral 
view of 9 abdomen 3 Spathanus aureus Knull—ventral view inner cf genitalia Fig 4 
Spathanus aureus Knull—lateral view inner d* genitalia Fig 5 Spatknus aeutus Knull— 
ventral view inner genitalia Fig 6 Spathanus aeutus Knull—lateral view inner <? genitalia 
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Three species are described in the tightly knit genus Spalhanus, two from California and one 
from Nevada Creosote bush ( Larrea tndentata var iluhnosa Jepson) is a food plant of all 
species known All specimens are placed in the collection of The Ohio State University 

Spathanus mirtu (Van Duzee) 

Scapkotdeus minis Van Duzee, Proc Calif Acad Sciences 14 419-20, 1925 
OsbonMus minis (Van Duzee), DeLong & Knull, Check List of Cicadellidae, Grad Studies, 
The Ohio State University Press, 1 32, 1945 
Spalhanus acuminalus (Baker), Oman, Jour N Y Ent Soc 55*61, 1947 

1 am indebted to Dr P W Oman and Dr Edward S Ross for their help in determining the 
status of Spalhanus mtrus (Van Duzee) My study of specimens along with their comments, 
and Dr Roes b notes on the type, convince me that 5 rrnrus is a valid species 

Spathanus acutua n sp 

Immediately distinguished by pale vertex, pronotum, scutellum and basal third of clavus 
in distinct contrast to darker remainder of elytra In d* plates are longer than in acuminalus, 
attenuate apices almost reaching apex of pygofer 

<? Vertex roundedly produced, one-third broader at base than median length, pronotum 
longer than vertex, hind margin almost straight elytra considerably longer than abdomen, 
apices rounded, apical cells short 

Color Vertex golden, median longitudinal impressed black line from base two-thirds distance 
to apex eyes dark brown front dark with about eight pale area either side, dark coloring of front 
showing a little from above pronotum sordid yellow, more golden anteriorly, with some irregular 
transluscent mottling scutellum yellow, basal angles gray, transverse black impressed line before 
apex, elytra milky white on basal third, below marked with fuscous veins and cells of conum, 
apical and anteapical cells with dural round pale spots surrounded irregularly with dark brown, 
posterior two-thirds of clavus dark brown with two oval pale spots ulong suture Below brown, 
dorsum darker 

Last ventral segment of 9 about length of preceding, lateral angles incised half their length 
next to broad produced median process, a little wider than a third narrowed only gently toward 
apex which is shallowly roundly excavated between two sharp teeth, this process extends from 
base of segment one-half length of ovipositor shorter than in acumtnalus 

d 1 plates long, triangular attenuate on apical third almost attaining apex of pygofer styles 
short, broad at base, narrowed and produced on inner angle in small narrow Apex shaped like a 
toe-dancer's foot, the toe pointed down and out Aedeugus with pair of long slender straight 
processes narrowed to sharp incurved apices exceeding attenuate plate tips m length, dorsal 
portion gently curved, attached near separation point of ventral processes with a short arm, 
tube extending two-thirds length of processes, turned dorsad at apex about as far as basal arm 
In lateral view ventral aedeagus slightly sinuate broad at base, blades narrow 
Lentlh o\ 4 5 mm , 9 , 4 75 mm 

Described from specimens taken from creosote bush by D J & J N Knull cf holotype, 
Santa Rosa Mts (Dos Palmos) Riverside Co Calif June 15 1946 1 <? and 1 9 paratype, 
same locality June 15 1948 3 9s allotype and paratypes, Palm Springs, Riverside Co Calif , 
June 30, 1946 1 cF paratype, June 15 1948 

Spathanus aureus n sp 

Above and below golden brown in color with markings faint but similar to those of acuminalus 
d* Plates long, triangular, attenuate apical third not quite os long as pygofer dark oblique 
dash on disc, styles heavy, inner angle produced in a long heavy blade curved out, blade almost as 
long as basal portion, aedeagus shorter and stouter than in aculus and acuminalus, ventral paired 
processes slightly sinuate, narrowed on apical half, apices dark sharp aedeagus shallowly U 
shaped, in lateral view apices c i ventral arms turned ventrad Styles ore unique character 
9 Segment as in aculus, concave, a little shorter, apex narrowed more abruptly 
Ltnttk cf 4 75 mm ,9,5 mm 

d* holotype Shavers Well, Calif, Riverside Co, June 17, 1946, allotype and 1 d paratype 
same data, 1 d and 1 9 paratype , Yuma, Arizona, June 11,1937 1 d paratype , Marengo Valley, 
Calif , Riverside Co , June 5, 1946 Collected by D J & J N Knull 
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8ptthinna nemtu n gp 

9 Short, robust, pale golden brown, veins of apices of elytra darker, five reflex veinlets 
on costa outside outer anteapical cell 

Last ventral segment with lateral lobes one-third longer than preceding, rounded, incised 
one-half length next to median process process twice as long as broad, occupying median half 
of segment, tapered gradually from base, apex deeply excavated half way to base leaving two 
comparatively slender points which approach one another at thor apices, median projection 
from base less than half length of pygofer 

Length 9,45 mm 

Described from 1 9 holotype, Las Vegas, Nev , June 80, 1087, D J & J N Knull 

The last segment of the 9 places this nearer to S mtrus (V D) than to other members of 
the genus, but it is shorter, paler and more robust than mtrus 

Erythroneurm flexibUis n sp 

General ground color semihyaline to white tinged with yellow anteriorly, marked with 
bright red Vertex with short red transverse rectangle at apex two basal oval pale spots sur 
rounded except at base by irregular red markings which join at middle Pronotum with median 
heart-shaped spot and on irregular spot behind either eye Scutellum with tip red and basal 
angles yellow narrowly red outlined Clavus with broad basal anchor-shaped spot and one before 
apex Corium with angulate mark arising on costa before humeral angle another irregular 
and broken angulate vitta arising on costa at anterior end of plaque more or less surrounding it 
and ending on mesal margin near tip of clavus in an enlarged area Crossveins and adjacent 
longitudinal veins red, apices of elytra smoky Large block spot in base of cell M«~ Below 
with spot before apex of vertex, area above antennae, face before clypeus and posterior tibiae red, 
remainder stramineus 

<? genUaita Pygofer hook single, of medium length, turned in on outer third sharp-pointed. 
Style with small foot, base curved heel about a right angle, anterior point less than right angle, 
projecting outward posterior point very slightly longer than base of foot, fine, sharp, meeting 
base at less than right angle Aedeagus of medium length, straight, m ventral view with lateral 
rough teeth, in lateral view with truncate tip 

Length 8 mm 

cf holotype , Delaware Co, Ohio March 18 1945, <? paratypes , Delaware Co , O , 1 March 
18, 1945, 1 March 25, 1945, 1 August 13, 1944 3 Highland Co , O , June 6 , 1945 all collected by 
D J and J N Knull, 2 Hartwick St Park, Mich July 19, Mary Auten 1 Cranberry Lake, N Y, 
August 9, 1920, Osborn & Drake (in the Osborn Collection, The Ohio State University) 

Runs to E tordla Rob in Beamer’s key* but differs in more abrupt turn in pygofer hook, 
else of aedeagus, and shape of style 

Rrjthroaeura dimidiata xl sp 

Small, general round color semihyaline to yellowish white marked with orange Vertex 
with five white spots narrowly bordered with orange. Pronotum with median Y shaped mark 
not reaching either edge angulate vitta behind either eye Scutellum with red apex, yellow 
basal angles Clavi with basal anchor sharped spot, and one before tip, cona with spot on costa 
before base irregular blotches surrounding three sides of costal plaque and spot below apex of 
clavus Crossvems and adjacent longitudinal veins narrowly red Paint black spot in base of 
cell M 4 , tips of elytra faintly smoky Venter white and stramineus with some pink tinges. 

*R H Beamer Can Ent, 64 174 1932 


EXPLANATION OP PLATE II 

Figs 1, 2, 8 Style, aedeagus, pygofer hook, Erytkroneura malaca Knull Pros 4, 5, 6 
Style, aedeagus, pygofer hook, Erythroneura hymettana Knull Pigs 7, 8 9 Style, aedeagus, 
pygofer hook, Erytkroneura proltxa Knull Figs 10 , 11 , 12 Style, aedeagus, pygofer hook, 
Erythroneura uvaldeana Knull Pigs 13, 14, 15 Style, aedeagus, pygofer nook, Erythroneura 
se v er int Knull Pigs 16, 17, 18 Style aedeagus, pygofer hook, ErythroneuraJUxthtlu Knull 
Figs 19, 20, 21 Style, aedeagus, pygofer hook, Erythroneura dtrepta Knull Pigs 22, 28, 24 
Style, aedeagus, pygofer hook, Erythroneura tuculenla Knull Pigs 26 26, 27 Style, aedeagus, 
pygofer hook, Erythroneura dtmtdtaia Knull 





M«w Le^fhoppert—Dorothy J Knull 


Plate II 
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d" $emtalui Pygofer hook single, curved m, with apex broadened and separated in diverging 
wings, outer a continuation of base, inner not quite as large and turned up, both sharp Style 
with large thm foot, base straight, heel large, rectangular, anterior point about a right angle, 
posterior point about half length of foot, narrow, sharp, parallel sided Aedeagus of medium 
length, broad with narrow transverse lip at apex 
Length 2 5 mm 

Holotype d" from Hocking Co , Ohio, June 28, 3 cf paratypes taken m Hocking Co, Sept. 
18,1943, Sept 14,1944, and May 8,1088 by D J &J N Knull Types in collection of author 
This species runs to E California! Bearner 1 but resembles E minor Bearner more closely m 
character of inner male genitalia 

Krythr one ura hymettanm n sp 

Background white marked with red, brown and black Vertex brown with elongate median 
spot pale, an apical red streak on either side of which is a small white spot Pronotum tan, paler 
at posterior margin and darker in area surrounding three marginal anterior pale spots Scutellum 
with basal angles tan and apex shining black, slightly raised as seen from side Elytra with two 
red dots, one claval and one corial at humeral angles, spots other end of costal plaque, elongate 
red streaks somewhat broken mto dots in an oblique transverse band from plaque to apex of 
clavus, this bond is parallel to one formed by red crossveins and adjacent longitudinal veins, 
between bands opaque white. A large quadrate gray brown spot covering middle of clavus, 
another, large and just below it on conum, extending to costal plaque which is hyaline Apices 
dark Small black dot at base of cell M* and a dark streak at posterior end of plaque Below 
stramineus, mcsothorax dark, also dorsum of abdomen and anterior margins of ventral abdominal 
segments last ventral segment and apices of plates in male also dark with pale band between 
d* genitalia Pygofer hook longer than pygofer, ribbon like, narrowed at base, broadening 
slightly, turning in a little at middle, then out on sharply pointed apical fourth Style with large 
foot, base strongly curved, heel pointed down, less than a right angle, an tenor point small and 
projecting out posterior point longer than foot, tapenng to sharp-pointed apex which turns out 
Aedeagus long, narrow, broader at base and tapenng to tip which is turned sharply dorsad in a 
small hp 

Length 3 1 mm 

Described from 4 & specimens collected by D J & J N Knull, 2 from Hocking Co, O, 
holotype, Apnl 11, 1945, para type Sept 14, 1945, two paratypes, Fairfield Co, Ohio, May 13 
1947 

The unique colonng and raised blackened tip of scutellum, which is reminiscent of the genus 
Hymetta make this form very outstanding It may be related to E lunata McAtce, and fits 
the description fairly well but the genitalia are quite distinct from those illustrated by Beamer* 
(Fig 5), and nearer to those of E septtma Beamer* (Fig 69) The dark markings in E hymettana 
are much broader, and more diffuse than in either of the two species, and it is more definitely a 
member of the Maculata group 


Erythronturs Incidents n sp 

Large, background white, semihyaline with orange to red markings Vertex more sharply 
produced than in most members of the Moculata group and with more pointed apex Vertex 
marked with five oral white spots surrounded by vittae m which red colonng is accentuated in 
two median basal and median apical dashes Pronotum white with median heart shaped spot 
and small angulate mark behind either eye Scutellum pale m holotype, red tipped and yellow 
basal angles outlined in red m some specimens. Clavus with anchor spot on basal half, spot 
before apex, small humeral spot, and angulate vitta on conum surrounding plaque and extending 
over to area below apex of clavus Outer croesveins and adjacent longitudinal veins reddened, 
latter only briefly and before croesveins Large round black spot m base of M* and smaller one 
at posterior margin of plaque. Tips of wings clouded faintly 

cf genitalia Pygofer hook heavy on basal half, tapenng to sharp tip on outer half which is 
curved m distinctly Style small base curved, heel large, protruding, less than right angle, 
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anterior point small, projecting, posterior point longer than foot narrow, Upenng to fine point, 
meeting base at lees than right angle Aedeagus short, quadrate, rough lateral edges, appearing 
cut off in lateral view, and broader at tip than at base, almost quadrate in ventral view 

Length 3 2 mm 

d” holotype, Oak Creek Canyon, Arixona August 1, 1038 allotype August 15, 1038, 9 
paratypes, 1 August 1, 1038, 2 August 15, 1038, l July 13, 1040 2 9 poratypea, Flagstaff, Aruona, 
July 30, 1038 

Runs to E dtra Beamer in key 4 but is closer in general appearance to F torella Rob from 
which it differs chiefly in form of aedeaguB 

Erythroneura uvaldeana n sp 

Rather small species with ground color white to cream, semihyahne on elytra, marked with 
golden orange to scarlet Vertex with narrow elongate median pale oval margined entirely and 
evenly with broad vitta which on either side at middle has fainter luteral extensions to eyes 
Pronotum with large median Y almost reaching both margins, large triangular spot behind each 
eye Scutellum with basal angles yellow orange and apex orange Elytra with basal anchor 
spot on clavus, another before apex irregular marking extending from below outer humeral 
angle on conum, around costal plaque and from its lower inner corner obliquely to area below 
apex of clavus Outer crossvetns and adjacent longitudinal veins reddened, inner pale Small 
black spot in base of cell Mi a minute one at lower edge of plaque, tips of tegmina fumose Highly 
marked specimens taken in June have elytrn vittae broad and continuous 

d genitalia Pygofer hook narrow to outer half where it broadens slightly and forms two 
Bpines at ltB apex, outer a short sharp spine continuous with outer margin, inner much larger 
and turned m abruptly at not much more than a right angle from outer spine Style with medium 
foot with fairly heavy, straight base rectangular heel and anterior point, posterior point a short 
sharp incurved barb, about length of foot Aedeagus as long as foot a straight narrow tube 
from any view 

Lenttk 2 8 mm 

Described from twelve specimens from Uvalde Texas collected by D J & J N Knull 
d holotype and allotype , 2 d and 4 9 paratypes , August 4, 1937, 2 9 paratypes June 3 1939, 
2 9 paratypes , June 28, 1940 These were tiken from oak in Gamer Park 

Near E btsptnosa Bcnmcr, but differing in form of apical spines of pygofer hook and form 
of aedeagus 

Erythroneura Mverini n sp 

General ground color creamy white, semihyahne elytra, markings orange, small and distinct 
Vertex with famt traces of median orange encircled oval pronotum with small median triangle in 
middle angles of scutellum deeper cream Clavus with narrow basal anchor shaped vitta not 
touching any margin and small spot before apex conum with four spots around plaque and one 
above cell M<, crosuveins irregularly red, dork spot on base of cell small Venter cream and 
white 

d gemtaha Pygofer hook single, stout, broader near middle, slightly S-curved, tapered 
to sharp upex style with narrow foot, busc straight, heel a little sharper than a nght angle, anterior 
point projecting slightly, posterior point longer than foot, narrow straight sided sharp Aedeagus 
long and narrow, straight, with a few spines m front 

Length 2 5 mm 

Holotype d allotype 3 d and 1 9 paratypes Hot Springs, S D Sept 17, 1919, 1 d and 
1 9, August 27, 1922, Raspberry, H C Sevenn Two paratypes sent to Dr Sevenn, for whom 
the species is named 

Resembles hntghtt Beamer, but has narrower aedeagus and shorter pygofer hook Runs to 
£ usUata in Beamer's key 4 

Erythrooeura direpta n sp 

General ground color yellowish white to semihyaline Markings orange to red, diffuse. 
Vertex with three white spots surrounded by narrow irregular orange bands Pronotum with 

<R H Beamer, CAn Ent f 04 174, 1932 
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Y-shaped vitta and spot back of each eye. ScuteUum with orange spot on tip and basal 
angles yellow Clavus with basal anchor-shaped spot and one near apes, with spot 

on costal at humeral angle, irregular one at anterior end of costal plaque, two streaks at po et erior 
end, rectangular one at clear space opposite apex of clavus and a streak before base of cell Me- 
Medium tiled black spot in base of cell M 4 and small one m posterior end of plaque. Venter 
cream 

gentfalta Pygofer book single, heavy, straight, turned m slightly toward tip, very 
slightly enlarged before apex, style with large foot, base curved, heel prominent, anterior point 
distinct, blunt, posterior point longer than foot, narrow, sharp-tipped, inner margin irregular 
Aedeagus oblong with spiny irregular apes, longer behind than in front in lateral view 
length 2 A mm 

Holotype cP Hocking Co , Ohio, July 16, 1945, allotype, April 26, 1988, paratypes, 2 cf, 
April 17, 1088, 3 d and 1 9, April 26, 1988,1 cP, May 8 , 1937, D J ft J N Knull 5 cP para- 
types, Ashland Co, Ohio, Sept 29, Mary Auten Delaware Co, Ohio, 3 cP, May 19, 1048, 
Sept 4, 1944, Oct 3, 1943, D J & J N Knull 8 cP, Knox Co , Ohio, August 28, 1088 Mary 
Auten, 3 o\ Scioto Co , Ohio, June 1 , 1945, D J & J N Knull 

Close to E certa Beamer m character of inner male genitalia and also resembles E dtra 
Beamer, but differ* from the former in longer base of style, and from latter in longer aedeagus 
and pygofer hook 

Brythroneura proUxa n sp 

General ground color white marked with brood orange vittae. Vertex with three oval 
imperfectly orange-margined pale spots. Pronotum with median Y reaching both margins, 
large angular spot behind each eye. ScuteUum with apex orange, basal angles yellow, outer 
margins orange. Clavus with basal broad anchor shaped spot, elongate spot before apex, coruun 
with diagonal vitta below humeral angle to anchor spot of clavus, one on three sides of plaque 
with diagonal extension toward apex of clavus Crasveins red, black dash at posterior end of 
plaque and large round black spot in base of cell M*. Below, white and cream 

<P gentialta Pygofer hook extraordinarily long, almost as long as style, gently S-curved, 
wider at inner curve near middle, sharp-tipped Style large, base broad, straight, heel large, 
projecting slightly, anterior point projecting about 45° angle, posterior point narrow, sharp, 
straight, meeting base at about a right angle a little shorter than base Aedeagus long, smooth, 
oval 

Length 3 mm 

o” kolotype. Hocking Co, Ohio, May 5, D J & J N Knull, 1 c? panUype, Pickaway Co, 
Ohm, Pebr 20, J S Caldwell 

Nearest E tnamdUa Beamer, from which it differs in shape of aedeagus and width of style 

Brythroneura malaca n sp 

Anterior ground color cream, of elytra white semihyaline, markings pale orange, eyes dark 
Usual markings of head pronotum and scutellum faintly indicated Clavus with basal anchor 
and spot before apex, conum with dot at humeral angle, two irregular parallel bonds originating 
at each end of plaque and extending, anterior one to spot near apex of clavus, and posterior to 
point below apex of clavus, outer crossvem bright red, black spot in base of cell M« and dot in 
posterior margin of plaque, apices smoky hyaline. Below cream colored 

cf genttaha Pygofer hook long, straight, heavy, a little broader below middle, tapered to 
sharp tip Style with large slender foot, base straight, heel protruding, anterior paint abort, 
less than, right angle, posterior point meeting base at less than right angle curve, directed in, 
almost as long as base, narrow, sharp Aedeagus triangular, tapered to qrfny tip, longer than 
broad 

Length 2 75 mm 

cT Motype, Highland Co, Ohio, June 6,1945, D J and J N Knull, 1 d* paratype, Lawrence 
Co, Ohio, April 29, J S. Caldwell 

Near E macro Beamer but with stouter, stnughtar pygofer hook. 

All specimens of Brythroneura are retained in collection of author nnlres other deporftkm 
is mentioned 



A NEW SPECIES OP DRAECULACEPHALA FROM CALIFORNIA 
(HOMOPTERA, CICADELLIDAE) 


RALPH H DAVIDSON, 

Entomological Laboratones Ohio State University 
and 

NORMAN W FRAZIER, 

Division of Entomology University of California 

This new species closely resembles Draeculacepkala minerva Boll and at first 
was thought to be the same but attempts at cross-breeding have been unsuccessful 
thus indicating that it is definitely new It has been proven to be a vector of a 
virus disease of grapes in California 

Draeculacephala calif omica □ sp 

Resembling minorvo in general appearance this species is slightly longer and narrower bodied 
with the vertex more produced and the apex of the vertex more acute. In profile view the face 
is slightly concave while in mtnorva it is slightly convex. 



Fio 1 A Ventral view of internal male genitalia B Lateral view of internal male 
genitalia C Lateral view of pygofer 


Color The vertex, anterior portion of pronotum and scutellum are greenish yellow There 
are also a few very faint brownish lines on the vertex The posterior portion of the pronotum 
and elytra are dark g reen with pale green veins The body of both males and females is light 
yellow to cream color beneath with slightly darker colored fares, while in mtnorva the face and 
underside of the body of the male is black and in the female light yellow 

GmitoHa In the female the last ventral segment has a median produced, rounded apex 
and concave lateral angles. The male plates are nearly as long as the pygofers and gradually 
narrowed to pointed rounded apices. The styles are short and broad with the apical portion bent 
inward and narrowed abruptly to sharp pointed tips The aedeagus in lateral view has a pair of 
short, stout, donaHy-directed basal processes. Posterior to them is another pair of long, slender 
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processes which from ventral view curve outwardly at half their length and then inwardly, grad¬ 
ually tapenng to slender pointed tips which are directed upward The basal portion of the 
aedeagus proper is bifurcate with stout, doraally-directed pieces It has a ventral, convex!y 
rounded, broad portion with a gently rounded apex that is directed posteriorly and upward 
Holotype male, allotype female, and a male and female paratype in the Ohio State University 
collection were all collected by the junior author at Oasis, California, on May 28, 1946 A pair 
of paratypes from the type senes is deposited in each of the following collections U S. National 
Museum, Washington, D C , Snow Collection, University of Kansas, University of California 
and California Academy of Science Twelve pairs of paratypes from the same senes, and seven 
male and ten female paratypes from Oasis, Calif , collected on 6-6-42 (Frasier) and one male 
and three female paratypes from Berkeley, California, June 1942 (Frasier), are all deposited in 
the collection of the junior author One female and ten male paratypes from Brawley, Calif 
(Webster No 7090) seven male paratypes from Yuma, Ansona, July 20,1007 a pair of paratypes 
from Yuma, Araona, June 11,1937, collected by D J and J N Knull one male and three female 
paratypes from Holtville, California, collected by V L Wildermuth a pair of paratypes from El 
Centro, California (Webster 7089) one male paratype from Imperial, California, collected by 
V L Wildermuth, and one male from Palo Alto California July 14, 1892, all in the Herbert 
Osborn Collection, Ohio State University 
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An Incomplete Chapter of Human Ancestry from 
South Africa 1 

GEORGE B BARBOUR 
University of Cincinnati 

Psychology can no doubt account for the almost morbid interest modem man 
displays in his ancestors and their humbler relatives The deader they are, the 
more fascination they seem to hold for him Nor is he deterred by finding that 
some were hanged for sheep-stealing or eaten for cannibalism Mere reference to a 
“missing link” is good for a 96-point news headline at any time 

The particular group of near-relatives whom I wish to present to you this 
evening are some whose remains came to light recently in South Africa The 
finds were made at sites I visited some months ago, thanks to invitations from 
the Archaeological Survey of South Africa, the University of the Witwatersrand 
at Johannesburg, the Bernard Price Foundation, and the University of California’s 
African Expedition under Dr Charles L Camp, of which I was privileged to be a 
member* While the fossil finds themselves have received wide notice in the 
scientific press, much less has been said about their field-setting and the broader 
problems they involve These range beyond the confines of the anatomist’s 
laboratory, and call for a concerted attack by geologist, stratigrapher, physi¬ 
ographer, climatologist, anthropologist and paleontologist alike The critical 
questions still await precise answers Perhaps this only makes an interim report 
of progress the more appropriate at this time 

South Africa, the sub-continent from the Zambesi to the Cape, is a large place— 
almost half the sise of the continental United States One may think of it as a 
shield-shaped platform of older deformed rocks, worn down by weather and water 
to a surface of low relief, and then buned by a thick cover of flat-lying younger 
layers—mainly sand and silt, glacial debris, and lava These younger strata—the 
earliest dating back to the days of the swamp forests which became the Coal 
Measures of Pennsylvania—take their name from the barren Karroo plateau-land 
which they build The distorted older formations on which they rest range 
from early Pre-Cambnan to Mississippian in age The whole platform, originally 
considerably larger than it is today, was buckled and broken down along its southern 
and south-eastern margin, and faintly warped m the interior But otherwise it 
has stood remarkably stable over a span of later geological time measurable in 
many tens of millions of years—long enough for much of the flat Karroo overlay 
to be stripped off down to the older foundations, and for the heart of the region 
to be blanketed with the sand of the Kalahari desert 

^^residential address delivered before the Ohio Academy of Science, at Denison Uni 
vemty, Granville, Ohio April 22,1949 ,1 _ 

■I am under personal debt to my Johannesburg host Dr Raymond Dart, to the late Dr 
Alex DuToit, dean of South African geologists to Dr Sidney Haughton, Director of the 
Geological Survey, to Prof C van Riet Lowe Director of the Archaeological Survey Prof 
J C van der Horst and other members of the Bernard Price Foundation, as well as to scientists 
who guided me in the field—especially Dr Robert Broom, Dr B M Malan Dr H B Cooke, 
and ray colleague, Dr Frank Peabody 
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The coast, like that of Europe and North America, preserves in places the 
etch-marks of wave action and traces of marine veneer which record the fall and 
rise of sea-level—due either to the refr ig eration and melting of the Great Ioe Age, 
or to the slow faint heavings of the Earth’s crust In the extreme south the 
Cretaceous sea had pushed two long arms inland between flanking ranges, while a 
brief still earlier incursion of ocean waters formed the shallow Bokkeveld Sea 
(Lower Devonian) But with these exceptions, virtually the entire area has 
stood above sea-level since the dawn of the Pateocoic Era 

Thus South Africa has been uninterruptedly “continental” since before forests 
first appeared on the earth, when primitive fishes were the most advanced form of 
life, indeed, if we exclude the area flooded by the Bokkeveld Sea, since the days 
when backbones were still inventions of the future, and the master race on the 



Pig 1 Location of Australopithedne site* 


planet were the sea-fanng molluscs and their humbler relatives Hence the region 
offers a chance to find new paragraphs in the fragmental record of what must have 
been a continuous evolution of land-inhabiting creatures 

A century ago (1866) A G Bam first astonished the geological world by finding 
superb reptile remains in the Karroo strata (1) Others followed in his footsteps 
To Dr Robert Broom goes credit for awakening the government to the scientific 
importance of these national treasures in the Karroo It may be interjected in 
passing that Dr Charles Camp of the University of California, himself an authority 
on reptilian fossils, was already familiar with the region, and at the invitation of 
General Smuts made it a primary objective of his expedition m 1047-1048 

The Karroo reptiles had their heyday, and in due tune gave place to four- 
footed mammals, and these in turn to the rarer two-footed ones of which I speak 
tonight The reason for their rarity is obvious The present era is one of 
denudation, and when a land surface is being worn down at an average rate of 
about a foot in 1600 years (2), such perishable objects as skeletons are soon 
des tr oyed Indeed, only when they happen to be deeply entombed, or lodged 
in a protecting cave or fissure below the general surface of erosion, are they likely 
to bS preserved Fortunately, m places, the stripping away of the Karroo strata 
e xp oeed older beds of limestones which, like those of Virginia or the Mammoth 
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Cave district, dissolve away, leaving caverns that offer a night’s shelter to «*!■« 

and beast 

Much of this stripping was the work of the Orange River and its tributaries, 
of which the most important is the Vaal This draws its headwaters from the 
Eastern Transvaal, so that rain water falling within 160 miles of the Indian Ocean 
may travel 1000 miles across the width of the continent before entering the Atlantic 
For 300 miles the Vaal forms the boundary between Orange Free State andthe 
Transvaal, passing within 40 miles of Johannesburg and Krugendorp before 
striking southwest to join the Orange River (Fig 1) Above this confluence, 
when abreast of Kimbeney, it is joined by the Harts River which conies in from 
the north along the edge of Becnuanaland. A branch of this stream, the Dry 
Harts, flows between the village of Taungs and the edge of the Kaap plateau, an 
escarpment of Transvaal Dolomite (late pre-Cambrian) in which a quarry was 
opened by the Northern T-am# Company during the first world war 



Plats I View from the original Australopithecus site acroet Norlira kilms to 

Dry Harts valley 


From this Norlim quarry m 1024 came a fossil skull, of which its scientific 
foster-parent, Dr Raymond Dart, wrote "The specimen is of importance because 
it exhibits an extinct race of apes intermediate between living anthropoids and 
man" (3) The head was that of a six-year old, not of a full grown adult But 
Dart drew attention to the human, rather than ape-like, character of its jaw, 
teeth, eye-sockets and skull contours Despite these features, however, he was not 
ready to grant the creature full human status, considering it rather a pre-human 
type Other eminent anthropologists were less kind, stressing its sub-human 
aspects and dismissing "Dart's Baby" as more alan to the gorilla or chimpaasee 
than to Man So for a decade Austraiopttkecus afneanus Dart—the "southern 
anthropoid from Africa"—had to bide his tune on the shelf 

In 1886 gold had been struck on the Witwatersrand—we would have named it 
the Clearwater Reef—end a string of settlements sprang up overnight on either 
side of Johannesburg along the outcrop of ore-bearing conglomerate which was 
to yield 10 billion dollars of the precious metal The following year, one of these 
mining camps in the West Rand district, 26 miles from JohanneSbuig, was named 
after the president, Paul Kruger Today Krugersdorp is a thriving town with 
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sixty miles of tree-lined streets, m the heart of a district which still retains the 
original names and curiously shaped boundary lines of farmlands granted to 
the first Dutch settlers Farther south these farm plats are often circular, being 
the largest area the first owner could nde round and stake out with stone cairns 
between dawn and sunset 

Over the lunch table at Pretoria, a leading lawyer told me that as a boy, when 
his' family still owned the farms of Swartkrans and Kromdraai, six miles from 
Krugersdorp, he used to play bowls on the attic floor with a "stone skull," one 
of several that had been picked up in the fields The soil, however, was poor 
and the Swartkrans farmlands were better known for the Sterkfontein caves 
in outcrops of the limestone which was worked for the kilns For half a century, 
fossil bones of antelope, horses, monkeys, baboons, porcupines, and rats have 
been picked from the rock debris in the caves In 1935 the enterprising author 
of a tourist guide to the district even advised visitors to "Come to Sterkfontein 
and find the missing link I" In 1936 Dr Robert Broom did go to Sterkfontein 
and found the broken skull of Australopithecus transvaalensts (4) Later study led 
him to establish it as a new genus, Plestanlhropus, though still a member of the 
same family of Australopithecinae as Dart’s original find 

In 1938 another australopithecine, Parantkropus robuslus, was found two 
miles away at Kromdraai, thanks to a fossil-hunting schoolboy, who had been 
carrying round m his trousers pocket four precious teeth—"the most wonderful 
ever seen in history"—on which Broom at once pounced In his book on “the 
South African Fossil Ape-men," Dr Broom gives a racy account of the events 
which led up to this and the other finds in the Sterkfontein area, including the 
way m which he persuaded the school headmaster, in return for a lecture on the 
importance of caves, to let the boys out early enough for Gert Terbranche, the lad 
m question, to take him back to the spot before dusk Since then, more has 
come from both Kromdraai and Sterkfontein (5) In June of the season I was 
there, a remarkably human-looking pelvis came to light (6), and Dr Broom now 
has fossil parts representing more than a dozen distinct individuals, some betokened 
only by their share of the gross of teeth that have been collected In April, 1948, 
twenty-six pits were excavated by the University of California Expedition at Bolts 
Farm, a mile from Sterkfontein From two of them australopithecine leg bones 
were recovered (7) Finally in December, 1948, Dr Broom reported the finding 
at Sterkfontein of the teeth and massive lower jaw of "Swartkrans Man" (8), 
apparently a related creature, but of distinctly heavier build 

Appropriately named Parantkropus crasstdens ("coarse-toothed"), with teeth 
50 per cent larger than P robust us, the creature resembles m this respect the 
so-called giant types found by von Koenigswald in Java and known also from 
South China (9) Thanks to enviable public relations m the weekly press, 
Swartkrans Man has earned the reputation of a giant Actually there is no 
evidence of great stature The amount of his remains thus far recovered is 
distinctly limited,—limited m fact to four teeth, firmly embedded in a broken 
piece of his jaw not over three inches m length This may suffice to let Dr 
Broom’s almost uncanny intuition restore the head (10) But it is a trifle nsky 
to let fancy reconstruct an entire animal on the basis of its out-size dentition, 
mostly missing The story is told of three agents far competing hair -re storers 
The first dropped a bottle on his doorstep in the dark, and awoke next day to find a 
luxuriant fully grown door-mat The second had a tabby which failed to give 
nght-of-way to the lawn-mower, and was converted by caudectomy into a Manx 
cat, a mishap quickly remedied by the use of his magic hair-restorer The dis¬ 
carded tail was thrown over the hedge "Oh," said the thud man, who lived 
next door, "I found that tail on the grass, and tried some of our famous restorer 
Next morning we had a new cat ” Even if reconstructions of Swartkrans Man 
prove later to be more accurate than the restored feline, it remains true that we 
had very little of him to start with 
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Meanwhile field work had been progressing in Makapansgat valley, 150 miles 
to the north A limestone cave had long been famous as the last holdout of the 
fierce native chief Makapan, whose marauding tribe had attacked Dutch settlers 
and killed their leader Potgieter In revenge, the Dutch, after fierce fighting, 
drove the natives into the cave, filled the entry with a wall of stones and brush* 
wood, set fire to the latter, and virtually exterminated the war riors within A 
nearby cave showed signs of earlier occupation, and the Bernard Price Foundation 
provided funds for a meticulously careful excavation which, m the interval between 
my first and second visits, yielded Early Paleolithic implements In the report 
which I was asked to make on the prospects of further success, it needed no great 
a cu men to confirm the well-founded belief of the scientists of the Archaeological 
Survey directing the work that here, if anywhere, actual fossil remains of the 
ma k er s of those stone tools should be found tn sttu Still, it was satisfying to 
learn that two weeks later a ]aw of Neanderthal type was blasted out of the 
travertine I added the hope that excavating would also be resumed in a dis- 



Plats tl Original entrance to Cave of Hearths 


tinctly older cave deposit, at the timeworks a mile farther down the valley, where 
Professor Dart and his students had previously found fossil baboon skulls of a 
species associated with Australopithecines in the southern localities Within 
a matter of days (September, 1947) Dart reported the finding of an adult 
auatralopith occipital bone (11), followed in July, 1948, by an infantile right 
parietal and an adolescent iaw, and finally last October by a ngbt maxilla and 
part of the face of a female adult Australopithecus remains have thus been 
recovered from dolomite caves in three widely separated localities—Taungs, 
Sterkfontein and vicinity, and Makapansgat—and further field work can hardly 
avoid uncovering more 

In the growth of scientific knowledge, the newer finds are often unkindly 
disconcerting Where only a few data or single specimens exist, an easy explana¬ 
tion may fit all the known facts Incomplete knowledge suggests a spurious 
simplicity But newer discoveries refuse to nt the theory, and the first hypothesis 
has to be recast Some of the certainties of the physics and chemistry of fitly 
yean ago have been placed in the discard by a fissionable atom For years French 
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and German anthropologists denied human status to Piltdown Man, if only on 
the ground that his skull was so thick—a pardonable lapse, perhaps, in view 
of the fact that he lived m England But when Peking Man appeared in a North 
China cave, and proved the owner, not only of an equally thick cranium, but of 
stone implements and a dead lire on the hearth as well, the status of Eoanthropus 
had to be reconsidered It has been so also with Australopithecus afrtcanus Dart 
No one questions the claim of the Australopithecinae to accredited membership 
in the exalted Anthropoid Suborder of Primates to which both men and apes 
belong There is more hesitation about accepting them into the family of the 
Hominidae, which includes our noble selves, Homo, sapiens and otherwise. Sinan¬ 
thropus from Peking, Pithecanthropus of Java, and Eoanthropus from Piltdown 
The first point of debate is how many anatomical quality points they had amassed 
towards graduation into true human status with all rights and privileges appertain¬ 
ing thereto—reading, writing, arithmetic, cannibalism, and atomic destruction 
The second question is how close they stood to the ancestral stock from which 
modern man is descended 



Plate III Excavation in progress at entrance to Cave of Hearths 


In any attempt to compare the mental ratings or I Q's of the various primates, 
the volume and shape of the brain are often useful indicators Account has to 
be taken, of course, of the body size, age, and sex of the individual, of the relative 
development of the different brain sectors, and of the extent and complexity of the 
convolutions which increase the brain surface without adding to its bulk Average 
cranial capacities for the chimpanzee and gonlla are 400 and 480 cc respectively, 
with possible extremes of 20 per cent in either direction (Pig 2) In comparison, 
Pithecanthropus of Java is credited with from 750 to 900 cc On this basis of skull 
fragments of 15 individuals, Sinanthropus is allowed 915-1225 cc (average 1040), 
while Homo, ancient and modern, hovers around 1500 cc but may extend as much 
as 30 per cent in either direction For, while the oft-cited Dean Swift had a 
headpiece of over 2000 cc and a modem Hottentot m Capetown had one of the 
same size, Anatole France did very creditable thinking with only 1100, while the 
great diplomat Leon Gambetta saved France with even less 

Thus while the homimd types range from over 2,000 cc (lown to 760, there 
has existed an unfilled gap between the smallest brained humans and the highest 
living apes with 520 cc It is precisely into this “No Man's Land” that the South 
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African types fall The two Plestanthropus skulls held brains of 436 and 660 
respectively, as against 050 for Paranihropus The Australopithecus six-year old 
had a 620 cc skull, which in view of his premature death is consistent with an 
adult brain of 700 cc Of course we know neither the range of variation within 
each species, nor whether these particular samples were of average brain size for 
their types Schepers points out that if the Paranihropus specimen was of average 
cranial capacity, mere normal variation within the species might well involve a 
range of from 490 to 816 cc Thus the brains of the australopithecines span the 
gap between genuine apes and real men On the basis of skull capacity alone, then, 
their status as fully human remains a moot point 

On the second issue, it is clear that no living or recent ape can be the close 
relative of anything but another ape But going back a million years, the forebears 
of today's apes and men were less advanced, and perhaps a little closer to each 
other, as they were nearer to the common ancestor of both hues of descent Pos¬ 
sible closeness to human lineage is therefore directly related to other questions— 
How long is it since the australopithecines were alive ? Did they all live at about 
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Fig 2 Actual cranial capacities of Australopithecmae compared with 
averages and ranges for other primates 


the same time, or were some of them separated by hundreds of thousands of years? 
Does a study of the setting in which their remains occur suggest anything as to 
their nature, habits and environment, which a careful study of fossil material on a 
laboratory table would not reveal? These are the questions the anthropologist 
asks the geologist and the paleontologist 

But first let us approach the anthropologist Unfortunately we seem to find 
him sitting on the fence—though maybe less assured than he was when Dart 
faced the scientific world almost single-handed with his back to the wall and his 
“baby” on his arm Of course, the anthropologist speaks with dogmatic assur¬ 
ance or he wouldn’t be a scientist! But maybe I do him an injustice Perhaps 
it is he who is putting the australopiths on the fence for our inspection And 
having hardly more knowledge about these matters than had Australopithecus 
himself, I can only quote what comes out of wiser heads than mine 

Dr Weidenreich, to whom we owe the later precise studies of Sinanthropus 
pektngensis, was m no two minds about Australopithecus In a paper written 
in 1048 for the volume commemorating Dr Broom’s eightieth year, he admits 
the human appearance of the dentition and other features but considers that the 
shape of the brain is simian, and concludes that the puzzling humanlike features 
these creatures show were holdovers from the past, rather than anticipations of 
the future “In other words, the features they share with man are those retained 
from an original stock when they, like typical anthropoids, acquired special 
differentiation These led them away from the homimds whose differentiations 
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went in other directions" (12) When I spoke with Dr Weidenrach in New 
York a few days before his death last July, he said he had seen nothing to change 
this opinion 

Professor LeGros Clark of Oxford, dean of British anatomists, takes a less 
extreme position In New York last June he stated his opinion ( 1 ) that the ten 
skulls of which parts had then been found are all of animals belonging to the name 
group, ( 11 ) that they show certain features which distinguish them from typical 
apes (e g , the absence of the gap next the incisor teeth which characterises the 
latter), (in) that their original owners were ape-like creatures with some homimd 
features that are closer to man than to apes, and (iv) that there is nothing in their 
morphology that would prevent their being ancestral to Homo saptetu (13) Others 
who, at first cautious, are now ready to accept Auttralopukeciu as already human 
include Adloff, Kleinschmidt, Sollas and Von Koemgswald 



Homo ntmndirtimltntU PithscmuikropmM trodus 

Pmntkropu* rohutns PUtUntkroptu triunmoUnti* Amttraiopiikms tfrictnut 

Plate IV Blackboard sketches made by Dr Robert Broom at American Museum of Natural 
History of cranial outlines and facial reconstructions of Australopithecine and 
higher horn mid types 


Reference was made to the human appearance of the pelvic bone found by 
Broom at Sterkfontein I saw it lying on his table between the corresponding 
bones of a chimpanzee and a modern Zulu woman (6) The resemblance to the 
latter, and the entirely different proportions of its chimpanzee counterpart, were 
so glaringly obvious as to be beyond dispute The later finds at Makapansgat 
led Dart to break up and examine carefully every block of breccia and fragment of 
bone in the ten tons that had come to the laboratory from the 600 tons on the 
cave dump—a long task, not yet completed He thus recovered odd teeth, bits of 
limb bones, a left ilium and a right ischium, which fully confirm the evidence of 
the Sterkfontein pelvis by proving even more human-like (14) But although 
these features strengthen the apparent close relationship to modern man, direct 
descent is another matter For since man was certainly living on the earth by 
vary early in the Pleistocene Period, the australopiths can be the progenitors of 
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modoa man only if the Sterkfontein fossils date from the Pliocene Period, nnW« 
indeed, more than one race of men evolved independently in different centres 
Hence the Deed to nx the geological age of the breccias on some other basis 
. Australopithecus^ himself then, lying silent on the laboratory table Iv-mHa 
the other pnmate skulls, refuses, sphinx-like, to answer the question, and winks 
at the geologist, who goes discreetly back to his cave to look for clues of other 
lands The cave-deposits yield fossil bones of quite a range of other animals 
If these can be shown to have lived at the same time as Australopithecus, and if 
their geological age is exactly known, the deposit may be dated Failing these, 
the character of the cave-filling itself might be linked to climatic changes related 
to such widespread fluctuations as those which went with the onset and waning 
of the glacial stages of the Great Ice Age Yet again, the opening up and subse¬ 
quent filling of the caverns is related to landscape changes—especially those con- 



nected with the past history of the nvers, the widening of the valley floors, and the 
wearing back of the hill slopes If no single approach gives a certain answer, 
several may combine to set limits to the antiquity of the creatures embedded in the 
cave-filling 

The geological age of the fossil-beanng deposits may first be fixed within broad 
limits and thus clamped, as in the jaws of a vise, between an earlier and a later date 
As the gap is narrowed, the dating becomes more precise Since neither the 
creatures nor their fragile remains could get into a fissure or cave before it was ’ 
opened to the air, they cannot have roamed the land till after the limestone was 
first exposed by erosion But this occurred well before the close of the Tertiary 
Era, which leaves the lower limit sadly loose and far-extended In the other, 
direction, the bedrock and its cave fillings had been bevelled off to a smooth surface 
by erosion before the streams gained enough fresh energy to incise it again There¬ 
fore the cave fillings were already there at least before the penultimate life cycle 
of the streams Fig 3 shows the sharply discordant relationship between the 
steep slopes of the Makapansgat valley and the older low-relief surface of the 
upland it incises The bench bevelling the Limeworks breccia is a remnant of the 
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P-1 surface which is preserved in the valley head Downstream from the camp¬ 
site kmckpoint, this surface has been almost entirely destroyed by a later erosion 
cycle (P-2) Since then, the rock-floor of the valley has been buned under a 
ten-foot cover of alluvium and surface wash, and is only exposed where cut through 
by recent stream action (Somewhat comparable features may be seen m many 
of the valleys of southern Ohio, where branches and terraces along the base of the 
hills provide strips of flat ground, much appreciated by railroad engineers and road 
builders since they stand well above flood-level when the fields on the valley 
bottoms go under water But these farm-studded platforms are built of sand and 
gravel, hastily dropped by glacial meltwater, whereas the occasional tell-tale 
benches of South Africa had to be sculptured over a much longer time from solid 
rock) On grounds which range farther afield than we can roam tonight, the 
final shaping of that lost landscape (P-1) at Makapan can hardly be much younger 
than Lower Pleistocene * Consequently, the cave-fillings must be of greater age 



Plate V Camp Dart and Haughton, in Makapansgat Valley 

Even this still leaves the time gap unhappily wide Further field studies will 
undoubtedly cut it down 

Meanwhile the cave-deposits themselves throw further light on the problem 
Whereas with surface sediment dropped by rivers the top layer is more recent than 
what lies below, any visitor to Mammoth Cave finds a whole network of galleries 
at different levels, connected by vertical chimneys or sloping chutes A fissure 
extending to the surface may fill with debris, funneled down from above almost 
as soon as it is breached A roofed cavern may fill more slowly, partly with 

•Several factors conspire to moke close dating of the Pre-Pleistocene erosionAl surfaces 
in South Africa peculiarly difficult Almost the only Tertiary datum level of any extent is 
that set by the Alexandria Limestone and its equivalents along the south-east coast, which 
have a marine fauna allied to that of Miocene-Pbocene age m Europe Surfaces related to this 
and other Tertiary raised beach levels are hard to trace, (1) because prolonged uninterrupted 
denudation has destroyed the older landforms over wide areas, (2) because profiles run into 
the intenor have to be canned over immense distances over varied structures which make the 
use of kmckpoints and kindred tell tale features unreliable as entena of rejuvenation, and 
(3) because the attention to development of natural resources has left little margin of time 
and energy for geomorphic studies on the part of the competent but small group of qualified 
gttil^gists available in bo vast a region 
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stalagmites and wall coatings left by evaporating lunewater dripping from the 
ceiling, partly with sand and silt washed m by underground streams, and partly 
with fallen roof rock As the roof collapses, both floor and ceiling are raised, and 
the cavity migrates upwards Once filled, a cave site may be partially reopened 
by solution and even refilled a second time Thus two caves in a single locality 
may have quite different histones In Locality 1 at the Peking Man site, the 
infilled material was over 180 feet in depth and represented three distinct epochs 
of accumulation One zone 25 feet deep formed an indivisible unit, all deposited 
in a bnef space of time Another just above it, only 17 feet thick, had 100 separate 
layers,—black, red and yellow from the hearth-fires of repeated human occupation 
Caves and their contents are therefore capricious things, often guilty of deceitful 
underground behavior which may mislead the unwary 

Unlike the other Australopithecine sites, the classic Taungs locality was not 
a cave The fossils occur in a pink breccia of rock fragments choking fissures in an 
immense platform of travertine This platform was built out in irregular sheafs 
of fluted curtains, festoons and cauhflower-like growths, round the outlets of long- 
dead springs in a notch of a Transvaal dolomite escarpment at the edge of the 
Kaap Plateau (Plate I) Animals that came to dnnk and lost their footing, or 
died on the slopes above, were washed into open crevasses and pockets, along with 
sand, gravel, and coarser rock debris In time, the spreading growth of travertine 
had advanced 1200 feet from its earliest position Enough accumulated to keep 
the battery of Norlim lime-kilns running full blast for two decades Hence its 
period of growth must have spanned some tens of thousands of years The indi¬ 
vidual breccia-pockets are sometimes roughly layered but, except that the lower 
rear parts of the deposit are older than the front upper parts, the structure offers 
Little on which to base a stratigraphic sequence However, its upper surface 
is pitted with solution pockets choked with red-brown earth, obviously datmg from 
a later epoch of different conditions This brown earth is criss-crossed with white 
veins of calate, and sometimes contains late Paleolithic stone implements and even 
layers of qsh, charcoal, and burnt bones Right on the surface we picked up 
dozens of small stone flakes, identified by Dr van Riet Lowe as belonging to the 
Smithfield and Wilton microlithic cultures, corresponding to Aungnacian and 
Magdaleman types of the later Old Stone Age of Europe 

Six months of excavation (1947-1948) by the University of California Expedi¬ 
tion at some 30 sites along the edge of the Kaap plateau on either side of Taungs 
produced no new australopithecine material but had other results of importance 
In many places the pink breccias yielded fossils of his contemporaries, including 
baboon skulls of types found at Sterkfontem and Makapan And at a number 
of sites, beneath the pink breccia, Dr Camp’s party found an older grey breccia, 
with remains of horse and antelope, invariably sans baboons (15) Along the 
face of the escarpment there are open caves of still younger date, some with Middle 
Stone Age implements sealed m the floor where Man dropped them, others with 
even more recent artifacts showing Bushman techniques But until the fossils 
from the two breccias have been studied and compared with those from other 
sites, we can say only that as far as Taungs is concerned the pink Australopithecus- 
breccia is distinctly younger than the moister days with horse and antelope of the 
gray breccia, and considerably older than the brown earth pockets of late Pleistocene 
days when human culture had already advanced through several stages 

In the Krugersdorp district and at Makapan we are dealing not with surface 
crevasses and pockets in spring deposits, but with true cavities in bedrock The 
rock at the Sterkfontem, Kromdraai and Bolts Farm sites is Transvaal Dolomite, 
essentially the same formation as at Taungs At Sterkfontem, the caves folloyr 
two main fissure systems which run north down the dip of the strata In the spot 
where Plestanlhrofus was first found, the character and position of the material 
now occupying wnat once was a cave argue against its having been used as a lair 
by animals The filling is mainly of boulders and rock fragments of all sizes m a 
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matrix of terracotta sand, well cemented with lime Much of the nock debris 
had been weathered above ground level before falling into the hole along with 
blocks of roof-rock No stratification can be detected, though the lower part of the 
mass is on the whole coarser and freer from fossils, while broken bones become 
increasingly abundant in the upper, finer portion of the breccia. This distinction 
between a lower and an upper zone is seldom abrupt, but follows an inclined surface, 
as if the whole mass involved successive slumping on the side of a heap or talus 
It is probable, therefore, that, except for rodents, bats, and other small cave- 
dwellers, the fossil material, hire the bulk of the deposit, was tunneled down from 
the surface 

For caves to form, moisture is necessary But climates fluctuate In places, 
the breccia is separated from the bedrock by a pavement or wall-coating of 
travertine Further, according to Cooke (16), the sandy matrix of the breccia 
has much less chert and Quartz m proportion to carbonate than exists m the soil 
on the hill slopes today This suggests that the climate when the cave was filling 



Plats VI Dolomite caves in Makapansgat Valley 


was drter than that of today, thus leaving a greater percentage of dolomite ihiIaacHaH 
in the soil than occurs under present conditions. 

This is the same sequence of climatic fluctuations as was noted at Taungs, 
where the formation of the pink breccias was both preceded and followed by 
conditions of greater moisture Haughton has pouted out that the observed facts 
call only for (a) a moist period to account for cave and fissure solution, (b) a semt- 
arid epoch to explain the angular dolomite fragments with weathered crusts, and 
the red sandy matrix, (c) a period of renewed moisture to cement these into traver¬ 
tine, and (d) the period of renewed erosion which bevelled the bedrock and me w e d 
the valley of the Vaal and its tributaries (17) (This generalisation refers to the 
climatic fluctuations during the critical interval betwe en formation of the cavities 
and the time when the fossiliferous breccia choking them suffered the oam* surface 
reduction that affected the entire region Haughton was concerned neither with 
the earlier erosional stages which first exposed the limestone, nor with the clearly 
marked episodes which punctured the later history of the drainage system of the 
area.) 

It would of course be highly significant if the inferred sequence of climatic 
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fluctuations could be shown to tally with more widespread changes such as those 
which caused the successive advances and retreats of the Pleistocene ice-front m 
Europe Though East Africa, has several volcanic peaks within a degree of the 
Equator with active glaciers on their flanks today, there was no Great Ice Age in 
South Africa But the and stage in the wet-dry-wet sequence must have swept 
an increased volume of sand and loess into the lee sector Bosazza believes he 
can identify four distinct invasions of desert conditions during and since the 
Pliocene, one of these being attested by a mantle of red sand and loess along the 
Harts near Taungs (18) But though the stages of Alpine ice advance have been 
correlated with climatic and sea-level changes recorded well outside the glaciated 
areas on both sides of the Mediterranean, we still know too little as to just how 
closely these tally with events further from the ice centers One might argue tint 
each epoch of renewed erosion in, say, the Kharga Oasis of Egypt meant heavier 
rainfall, and that these correspond exactly with the times when, m more northerly 
latitudes, increased precipitation brought the snow which became the ice But the 



climatic controls governing the spread of ice conditions are still too poorly under¬ 
stood for it to be safe to equate pluvial conditions in Kenya with glacial stages m 
the Alps, still less to link the spread of the Kalahari desert with inter-pluvial or 
interglacial stages on the other side of the Equator 

The growth of the Pleistocene ice-caps withdrew from the ocean enough cubic 
miles of water to lower sea-level on every coast around the globe With each 
such marine retreat, rivers had to entrench their channels, first at their mouths, 
and then progressively upstream But shifts of standline may result also from 
purely local disturbances of the Earth's crust And until these have been ruled 
out as a possible cause, we dare not assume that any particular ancient sea-beach 
standing today at, say, 600 feet above sea-level, records the highwater mark of sT 
particular interglacial stage Correlation is made harder by the fact that in any 
case most of the older beaches have been warped from their pristine horizontal 
position The S E coast of Africa has excellent raised beach lines and progress is 
being made in unravelling these frayed edges of the record But as yet it has not 
been extended back to the time when Australopithecus was alive 
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So thus far neither inferred fluctuations of climate, nor 8ea-level shifts traced 
by kmclcpoints up the nvers, give criteria of the definiteness needed to fix the 
particular geological dates m question 

There remains the paleontologist’s line of attack—that of correlating animal 
fossils found in the australopithecine breccias with their dated equivalents else¬ 
where The faunal assemblages at the Taungs, Makapan and Krugersdorp sites 
all belong to the same general epoch of geological history But like the slightly 
younger Peking Man fauna, they occur in an isolated region, far from the nearest 
place where precise age-determinations have been possible Furthermore, the 
assemblages at the various sites show differences neater than can be explained by 
immediate environment or mere chance It is clear, as might be expected, that 
they are not strictly contemporaneous, and re pre s e nt a span of time measurable 
perhaps in thousands of years, if not more Thus Sterkfontein has yielded—to 
mention only a few types by their common names—sabre-tooth tiger, roan antelope, 



reed-buck, wildebeest, a small jackal, several species of baboon, golden mole, 
elephant-shrew, rats and other rodents Bolts Farm produced a host of mammals, 
including the same shrew as at Sterkfontein, but a larger golden mole, a different 
sabre-tooth, besides fossil pig, a single elephant tooth which may prove significant, 
and other types not as yet found elsewhere Kromdraai on the other hand has 
some of the same animals, but lacks both sabre-tooth and pig, while its baboons 
are of a different species from those at Sterkfontein On this account, Broom 
considers ParatUkropus from Kromdraai to be geologically Slightly younger than 
PlutatUkropus From Makapan, Dart reports two species of baboon found also 
at Sterkfontein, lion, hyena and jackal, two extinct pigs, rhinoceros, hippopotamus, 
two extinct relatives df the giraffe, and fourteen types of Bondae, eight of them 
new to science None of the Taungs creatures were forest dwellers, several being 
definitely de ser t forms Both Makapan and Taungs have types not found at 
Sterkfontein or Bolts Farm, but there is enough in common for the four sites to be 
regained as of approximately the same geologic ace The assemblage as a whole 
shows affinities with the Villafranchian fauna of Northern Italy 
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A single discrepant element is the presence at Sterkfontein of Lycyaena nlber- 
bergt, a hyena-like animal closely resembling one found in the Lower Pliocene of 
Europe and Asia Until further study has established a more certain affinity, it 
is unwise to place too much weight on this single animal, which may, after all, have 
lived on in Africa long after his European and Asiatic cousins had become extinct 
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Stratigraphic opinion is divided*as to the exact place of the Villafranchian 
with respect to the Plio-Pleistocene boundary,—depending on whether the latter 
is to be set by the first symptoms, the main onset or the approach to culmination 
of the first glacial advance, the shift of sea-level, or the resulting changes m fauna, 
marine or terrestrial The question was thought worthy of a special section in the 
XVIII International Geological Congress last summer m London, where a mass 
of evidence was presented in favor of various period-markers Some authorities 
have placed both the Villafranchian and the succeeding Calabnan epochs in the 
Pleistocene Others would have the boundary separate the two As far as the 
Eastern Hemisphere is concerned, the most satisfactory solution is that of Gignoux 
which leaves both in the Pliocene, a conclusion supported by Pilgrim (19) on the 
basis of faunal assemblages in Europe and Asia Zeuner (20) has attempted 
to correlate the arguments from this and other lines of evidence Using the latest 
data of Milankovitch (21) on climatic fluctuations, he places the lower boundary 
of the Pleistocene 600,000 years ago American geologists favor a somewhat 
earlier date for the dawn of the Great Ice Age on this continent And yet, maybe 
the exact hour of dawn is more a matter of local point of view than a source of 
concern to Australopithecus himself, for on any reckoning * he seems to have been 
living a full million years ago 

We have looked at our extinct friends from a wide variety of angles—namely, 
those of the anatomist, anthropologist, geologist, physiographer, stratigrapher 
and paleontologist, and perhaps are left with the feeling that nothing has been 
achieved except to shed a flood of inspissated darkness on a cloud of confusing 
uncertainties Yet the evidence from these various lines of approach seems to be 
closing in on the figure of a primitive human, barely emerging from his anthropoid 
background, who stepped out from the shadows into the sun on the South African 
veld about the time when the ice sheets were starting to push down across Canada 
and Northern Europe Each new piece of evidence from whatever source has to be 
fitted into the new jigsaw puzzle Thus Australopithecus prometheus was given 
his second name because microscopic and chemical study of apparently burnt 
animal bones strongly suggested the use of fire—as proved the case with Peking 
Man Some have criticized Dart for leaving out the question-mark he originally 
placed before the word 44 ( ? ) Promethean 99 (11) What matter a few specks 
of carbon black ? And yet one other curious feature was noted by Dart (22) 
long before the recent discoveries A high proportion of the fossil baboon skulls 
had been crushed in, as if by a severe blow, carefully aimed from the front 
Admittedly an occasional ape might have walked in a cave exactly where a piece 
of roof-rock was about to fall on his cranium But it was hard to account for the 
number of cracked skulls assembled on Dart’s laboratory table from different 
localities several with the same peculiar double-dent trade mark, as if struck 
with the leg-bone of an ox or some other large animal It seemed no easier when 
Dr Peabody found the same condition m half a dozen more baboon skulls 
unearthed at Taungs Careful study showed that 42 out of 58 crania of Parapapxo 
from the three Australopithecus sites showed the same feature The blows struck 
were deliberate and meant to kill Furthermore, the blows not aimed straight 
from the front were preponderantly struck at the left side of the head, as if by a 
right-handed individual I (25) Granted a verdict, not of 1 ' death by misadventure," 
but of “baboomcide,” there is of course the question that was raised in the parallel 
case of “Humanity v Peking Man”—Is it possible that Australopithecus, like 
Sinanthropus, could try to plead “Not guilty,” by blaming some other higher 
primate who shaped the crude stone tools we found in the cave at Choukoutien, but 
who was clever enough to hide his own skeleton? All one can say is that as yet 
there is no evidence pointing in that direction, even Swartkrans Man being an 
Australopithecine himself 
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The fractured adolescent mandible from Makapansgat (23) corroborated previ¬ 
ous evidence (24) that the Australopithecmoe not only were carnivorous hunters 
of large and small game, but were cannibalistic and killed one another with stones, 
wooden clubs or bone bludgeons An account of lethal injuries inflicted upon the 
crania of baboons found at Taungs, Sterkfontem and Makapansgat has recently 
been published by Dart (25) A letter just received from him adds that the 
Makapan breccia has now also yielded evidence of a bone and horn culture, little, 
if at all, different from that which 1‘Abbe H Brcuil claimed as characteristic of 
Peking Man 

Presidential addresses possess one great advantage, alike for the pnde of the 
perpetrator and for the comfort of his long-suffenng audience—for like the motion 
to adjourn, they arc not debatable 
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THE HELMINTHS FROM A HEAVILY PARASITIZED 
FOX SQUIRREL, SCIURIS NIGER 


PAUL D HARWOOD AND VIRGIL COOKE, 
Ashland, Ohio 


Usually tree squirrels harbor relatively few helminths per individual but as 
shown by Rausch and Tiner (1948), the variety of parasites which may be encoun¬ 
tered in these hosts is considerable Generally the fox squirrels which the senior 
author has examined from this community nave been negative far helminths, 
however, an adult female, which was shot near Ashland on September 27, 1943, 
was an exception 

One immature specimen of Maeracanthorhynchus ktrudtnaceus (Pallas, 1781) 
was found in the body cavity It was attached to the inside left flank, and the 
tissues about the site of attachment were necrotic 

Two female Rtc/«/ana,possibly R onychoms Ch uckler, 1939 were removed 
from the small intestine The tails of these 9 9 were shorter than those described 
by Chuckler In view of the questionable specific diagnosis the following brief 
drecnption is given Length, 40 mm , combs and spines, prevulvar 29 and 31, 
postvulvar 31 and 32 Vulva 0 15 mm cephalic to end of esophagus, esophagus 
4 9 mm long nerve ring at 0 39 mm from cephalic extremity Stoma 0 087 mm 
deep and 0 09 mm wide, tail 0 25 mm long Eggs 39 n by 24 a 

Eight Monthforms clarkt (Ward, 1917) were taken from the small intestine 
One of these, a female specimen, was 35 5 cm long and weighed (wet) 2 2 grams 
Twelve tapeworms were found in the same habitat as the thomyheads These 
appear to represent a new species which is described as follows 

Choanotaenia sclurlcola n sp 

The strobilae measured up to 30 cm when fully relaxed and before fixation 
After preparation for microscopic examination a specimen measured 25 5 cm 
long and 2 64 mm wide The scolex is 0 26 mm long and 0 32 mm wide at the 
level of the unarmed suckers which are 112 by 78 n The rostellum is 71 9 a wide 
and 184 3 a long Twenty-two roetellar hooks are arranged in a single crown 
They are very slender and 38 a long, the handle being 24 a and the blade 14 a long 
The long distinct neck is 0 123 mm wide The segments are at first wider 
than long, but the mature segments are about as wide as long They measure 
about 1 6 by 1 9 mm The genital pores are irregularly alternate and are located 
near the cephalic margin of the proglottid The cirrus pouch is small and slender 
measuring 150 to 130 a by 31 to 38 a It extends mesad, in extreme cases, as far 
as the excretory vessel but usually falls short of that structure Only one pair 
of excretory ducts, apparently the ventral pair, could be distinguished either m 
sectioned or entire material The cirrus is unarmed The vas deferens serves 
as a seminal vesicle The testes, which are confined to the caudal portion of the 
proglottid are 29 to 41 a in diameter In 49 segments the number of tests varied 
from 27 to 37, mean 31 1, standard deviation 2 2 One segment, not considered 
in the above mean, contained 43 testes The ovary is small, indistinctly bilobed 
and placed about the middle of the proglottid The vagina runs caudal to the 
cirrus pouch and the coiled vas deferens Near the middle of its course is an 
enlargement which serves as a seminal receptacle The uterus extends cephalad 
of the ovary at first It is thm walled and soon breaks down 

The gravid proglottids are much longer than wide The eggs are scattered 
singly throughout the areolar parenchyma The embryonic hooks are 185 a 
' long, the embryo is 54 7 a in diameter and the eggs are 59 by 68 5 a 
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Locality Aahland, Ohio, September 37, 1948 

Hoot Saurus *tf«r 

Habitat Intestine 

Specimen* Type U S National Muieum, Helm Col No 40400 Additional material in 
the author's collections 

Comparisons Ckoanotaena scturtcolo agrees with the generic diagnosis given by Fuhrman 
(1932) except for the absence of the dorsal pair of excretory vessels Therefore this tapeworm 
is referred tentatively to the above genus although similar worms from rodents have been referred 
heretofore to other genera of questionable validity 

Choanotaenia is a large genus, but fortunately <36 of the species are easily 
distinguished from C scturtcolo by the number of the hooks on the rostellum 
The remainder are compared below C tola Lincicome 1939, C scolopacts Joyetut 



Fig I Scolex of Choanotaenta scturtcolo Fic 2 Hook from rostellum of C scturtcolo 
Fib 3 Mature segment of C scuirtcola Fir 4 Cross section at level of ctmis pouch 

and Baer, 1939, C mehphagtdarum Johnston, 1911, C taylort Johnston, 1912, 
and C untcoronala (Fuhrman, 1908) all have fewer than 26 testes On the other 
hand C marchalt (Mola, 1907) and C Lrtngac Joyeux and Baer, 1937 have more 
numerous testes (50 to 00) In C magnthamala Burt, 1940 the handle of the 
rostellar hooks is only one-half as long as the blade The hooks of C macracanlha 
(Fuhrman, 1907) are extraordinarily long (110 to 148 m) 

C scturtcolo resembles Prockoonotoema peromysct Erickson, 1938 more closely 
than other forms described heretofore The rostellar hooks are longer in Choano- 
tacnta scturtcolo (38 /t against 32 ft) although the scolices are about the same sue 
The strobilae of the present species are much larger, and the testes are more numer¬ 
ous On the other hand the cirrus pouch is much smaller in C scturtcolo 

Dtscusston Unfortunately the senior author has not recorded the results of 
every fox squirrel which he has examined, consequently, the incidence of parasitism 
in the animals examined cannot be given exactly, but only one out of 8 to 12 
squirrels was found infected with any helminth 

The occurrence of J iacraconlhorhynchus ktrundtnaceus in a fox squirrel from 
Ashland County seems peculiar since the parasite is rare in swine raised in this area 
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However, the parasite has been reported previously from this host by Rausch 
and Tiner (1948) 

The same writers report finding a Rtctulana sp m two of 94 fox squirrels exam¬ 
ined by them and Katz found the same parasite in one of 16 fox squirrels which he 
examined All were from western Ohio 

Rausch and Tiner (1948) state that Montkformts clarkt is uncommon in mid- 
western sciunds, but Chandler (1947) reports it from other areas Contrary to 
Rausch and Tiner, this parasite may be common in the fox squirrels of Ashland 
County, since hunters have brought this large worm to us for identification on 
several occasions However, m animals which have been completely examined for 
helminths, we have found it only once 

Two squirrels were shot at the edge of the same com field on September 27 
One, an adult female, was heavily parasitized, and weighed 740 grams, the other, 
an immature female, weighed 710 grams, although obviously much smaller The 
tail of the immature, unparasitized female was two inches shorter than that organ 
in the adult When the 23 helminths had been collected from the adult female, 
they weighed in the fresh state just 30 grams Therefore, the adult squirrel, though 
of larger body, weighed no more than the helminth-free, young female 

The adult female was shot at 4.30 P M , the immature at 5*00 PM At 
8*00 P M , after both squirrels had been dressed and exammed, it was noted that 
ngor mortis was pronounced in the carcass of the young animal, but that of the adult 
was still flabby Since helminths parasitic in domestic animals upset the carbo¬ 
hydrate metabolism of their hosts, this observation may possibly be of some signifi¬ 
cance 


SUMMARY 

Pour species of helminths were found in a fox squirrel, Scturus ntger , shot near 
Ashland, Ohio One of these, Ckoanotaenxa scturtcolc , represents a new species 
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A Textbook of Entomology 

The author of this book departs somewhat from the usual presentation of information for 
the general or beginning entomology textbook Chapters on growth and history of the devel 

r ent of entomology and paleontology have been added as well as a separate chapter on physi 
_y The keys to order and family are not intended to be all inclusive and therefore will 
accommodate only the common members of the more important families of insects The content 
of the book is as follows, by chapters Growth of North American Entomology Arthropoda 
Insects and Their Allies, External Anatomy, Internal Anatomy Physiology, Life Cycles Orders 
of Insects, Geological History, Ecology, and Control Selected references are given at the end 
of each chapter and also for each order of insects 

The book is well illustrated with many new figures It is an excellent addition to our Row¬ 
ing list of general entomology textbooks and undoubtedly will be widely adopted for use by 
many colleges and universities —R H Davidson 

A Textbook of Entomology, by H H Ross John Wiley and Sons, Inc , New York 582 
pages, 484 figures, 1948 16 00 



THIONYLDIACETIC ACID 1 

HAROLD G ODDY and VANCE H DODSON ■ 

Department of Chemistry, University of Toledo 
Toledo, Ohio 

INTRODUCTION 

Thionyldiacetic (thionydiglycolic) acid can be classified as a sulfoxide, being 
derived from thiodiacetic acid by mild oxidation of the sulfur atom present 
Stronger oxidation or continued oxidation produces the more stable sulfone 
The relationship existing among these compounds can be shown as follows 
CHiCOOH CHiCOOH CH,COOH 

I mild I further I 

S oxidation S -O oxidation 0«— S —O 

| - * | - * | 

CHiCOOH CH.COOH CHiCOOH 

thiodiacetic acid thionyldiacetic acid sulfonyldiacetic acid 

In 1909, Gazdar and Smiles (1) prepared thionyldiacetic acid by dissolving 
thiodiacetic acid in excess hydrogen peroxide (concentration not stated) and 
allowing the solution to stand at room temperature for forty-eight hours, followed 
by evaporation of excess water The sirupy residue became solid, they state, on 
being kept under diminished pressure over sulfunc acid Their product, which 
was ‘‘evidently pure/’ melted at 79-80° C An analysis for carbon and hydrogen 
agreed reasonably well with the theoretical value but neither a sulfur analysis nor 
an equivalent weight determination were reported In 1923, Jonsson (2) prepared 
this compound in a similar manner, though he dissolved the thio acid m acetone 
prior to addition of 30% aqueous hydrogen peroxide in excess After an evapora¬ 
tion in vacuo, the crystalline mass was washed free of impurities with ethyl ether 
His product melted at 119° C Finally, Larsson (3) reported, in 1940, that he 
obtained thionyldiacetic acid by the oxidation of thiodiacetic acid using bromide 
water His yield was low and the product melted at 109° C It is evident from 
these conflicting records that the identity of thionyldiacetic acid cannot be con¬ 
sidered as definitely established This investigation was undertaken to evaluate 
various methods that had been reported for its preparation and to study its 
physical and chemical properties It appears likely that the lack of agreement in 
the literature regarding this compound resulted, at least in part, from its unstable 
nature, and therefore all possible precautions were taken to insure a minimum 
amount of decomposition 


METHODS OF PREPARATION 

Literature references relative to the preparation of sulfoxides indicate that 
they are most conveniently obtained by mild oxidation of the corresponding sulfides 
In general, 30% hydrogen peroxide has given excellent results (4), although other 
oxidizing agents including nitnc acid, chromic acid, potassium permanganate, the 
halogens and perbenzoic acid have been successfully used In this paper, investiga¬ 
tion has been limited to the oxidizing effect of hydrogen peroxide, nitnc acid and 
potassium permanganate upon thiodiacetic acid 

The studies of Gazdar and Smiles and of Jonsson were repeated first, since m 
both instances the favored reagent, hydrogen peroxide, had been used A 25-gram 
sample erf freshly prepared thiodiacetic acid was dissolved in 30 ml of 30% hydrogen ' 
peroxide and the solution allowed to stand for 48 hours at room temperature 

'Presented at the meeting of the Ohio Academy of Science, Toledo, Ohio on May 7, IMS 
■Presented as a thesis in partial fulfillment of the requirements for the Master of Science 
degree 
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Evaporation in vacuo over Bulfunc acid yielded 3 gramB of solid product, slightly 
yellow in color and melting at 100-106° C Upon washing the product with Small 
amounts of ice-cold acetone, it became pure white and melted sharply at 110° C 
(con) with decomposition A quantitative analysis yielded 19 37% sulfur 
(calculated value for thionyldiacetic acid, 19 29%) and an equivalent weight 
determination was found to deviate less than 1% from the calculated value of 83 1 
for the desired dibasic acid The yield, using this procedure, was only 11% of 
theoretical, and it was noted that considerable heat evolved when acid ana peroxide 
were mixed Moreover the yellow solid showed the presence of rather large 
amounts of sulfate ion as an impurity 

Repetition of the above procedure except for cooling of the reaction flask in 
crushed ice as the reactants were mixed, yielded 7 5 grains (27% yield) of white 
product melting at 119° C and showing only traces of sulfate ion Several more 
trial runs were made in order to note the effect of varying several conditions such 
as the solvent used for the reaction, the optimum length of reaction tune, the 
optimum concentration of hydrogen peroxide and the solvent most suitable for 
washing the product One senes of expenments in which the reactants were 
permitted to stand for time intervals up to 30 days indicated that oxidation was 
virtually complete m 48 hours and, in fact, yields began to decrease after 10 davs 
standing It is worthy of mention that the only instance in which there was the 
slightest evidence for the formation of a substance, such as Gazdar and Smiles 
reported as melting at 79-80° C , occurred following a 30-day reaction time between 
thiodiacetic acid and 30% hydrogen peroxide A small amount of a white solid 
was obtained following the usual in vacuo evaporation It was msoluble in water 
but soluble in acetone and, upon recrystallization from that solvent, melted at 
79-80° C It was extremely unstable above its melting point, exploding with 
considerable violence A qualitative examination indicated the absence of sulfur 
and of acid properties This compound was not identified though its properties 
were indicative of a labile organic peroxide 

As a result of these experimental data, we recommend the following procedure 
for the preparation of thionyldiacetic acid Dissolve 20 grams of thiodiacetic 
acid in 60 ml of warm water in a 200 ml erlenmeyer flask Cool in an ice-water 
bath and add slowly 26 ml of 30% hydrogen peroxide After the addition is 
complete, stopper the flask loosely and allow the solution to stand m the cold 
bath for one hour with occasional agitation by hand and then for 48 hours at 
room temperature in the dark Following this period of time pour the solution 
into an evaporation dish and place m a vacuum desiccator over sulfuric acid 
Evacuate and permit evaporation to proceed to dryness The sulfunc acid may 
become dark brown but this does not affect the product Approximately 30 hours 
is required for this step The solid residue is washed with small portions of dry 
ethyl ether, then air-dned The amount of product should range from 15 to 16 grams 
representing a 70% yield The product is white, melts at 119° C (corr) with 
decomposition and gives no test for chloride or sulfate ion 

While the foregoing expenments were m pr og res s, a study of the oxidizing 
action of mtnc acid on thiodiacetic acid was begun Beckman (5) had reported 
the preparation of dusoamyl sulfoxide from the sulfide, using fuming mtnc acid 
and Gazdar and Smiles (1) repeated this preparation and found the product to be 
identical with that obtained from a hydrogen peroxide oxidation In this investiga¬ 
tion, portions of thiodiicetic acid were treated with mtnc acid in varying con¬ 
centration In trial 1, using fuming mtnc acid a vigorous reaction occurred with 
considerable evolution of heat even when the reaction flask was immersed m an 
ice-water bath After the reaction subsided, the reactants were allowed to stand 
for 48 hours at room temperature This was followed by m vacuo evaporation 
to dryness. The residue so obtained was white and quite water-soluble Both 
its equivalent weight and its melting point (177-181° C ) suggested that sulfonyldi- 
acetic acid (m p 182° C ) was the main product However, the yield was low and 
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it is unlikely that any but traces of thlonyldiacetic acid could, if formed, withstand 
the high reaction temperature noted in the early stages of the experiment Virtu¬ 
ally identical results were obtained in trial 2, using concentrated nitric acid and 
similar reaction conditions, though the yield of sulfonyldiacetic acid was slightly 
higher A thud trial, with 8N acid, evolved much le$a heat and was easily con¬ 
trolled Again the yield was increased but only the sulfone, contaminated with the 
original thio acid in some quantity, appeared to form In trials 4 and 5, using 
4N and IN mtnc acid respectively, thiodiacetic acid was recovered unchanged 
The problem of utilizing sufficiently concentrated acid to promote oxidation of 
sulfide to sulfoxide without concurrent heat production sufficient to destroy any 
thionyldiacetic acid which might form, and without concurrent production of 
considerable amounts of sulfone, was not resolved 

Potassium permanganate has been used in numerous instances to oxidize 
sulfides to sulfoxides and sulfones Sulfonyldiacetic acid has been prepared from 
the thio acid by several investigators, the most recent modification having been 
reported by Alden and Houston (6) in 1932 Attempts on our part, however, to 
use permanganate for the production of the intermediate thionyl acid have been 
unsuccessful 

In some instances the halogens have been used to convert sulfides to higher 
oxidation products Earlier mention has been made of Larsson's report (3) that 
he had made thionyldiacetic acid (m p 109° C ) by the action of bromine water on 
the thio acid Jonsson (2) records that thionyldiacetic acid and bromine react 
to produce tetrabromodimethyl sulfoxide (m p 52-53° C) and tetrabromodi¬ 
methyl sulfone (m p 161° C) Oddy and Dietz (7) have found that when 
thiodiacetic acid in dilute water solution is treated with bromine an insoluble 
white solid slowly precipitates out After recrystallization, it melts at 160-161° C 
and analysis indicates that it is tetrabromodimethyl sulfone This is a confirma¬ 
tion of Jonsson’s report They have found, further, that if thiodiacetic acid is 
allowed to react with bromine in absolute methyl alcohol solution a product 
can be isolated which melts at 113 5-116 5° C and which, according to their 
analytical data, is tetrabromodimethyl sulfide In view of these results and of the 
confirmation given Jonsson’s preparation of thionyldiacetic acid by the experi¬ 
mental data in this paper, it is doubtful if the product described by Larsson was 
thionyldiacetic acid at all The instability of both thio and thionyl acids in the 
presence of bromine leads us to believe that his preparation might have been a 
mixture of these tetrabromo derivatives described above No experimental 
work on the oxidizing action of the halogens on thiodiacetic acid was undertaken 
in this investigation 


PHYSICAL AND CHEMICAL PROPERTIES 

Thionyldiacetic acid is a white solid, very soluble in water, ethyl alcohol, and 
dioxane It is moderately soluble in acetone and practically insoluble in ethyl 
ether, petroleum ether and carbon tetrachloride When pure it melts sharply at 
119° C (corr with decomposition 

X-ray diff raction patterns of powder samples of both thiodiacetic and thionyldi- 

acetic acids were made and the relative intensities of the lines (—— J and the inter- 

planar distances (dA) were computed These data are presented in Table I 
The line intensities w ere determined by visual comparison with a photographic, 
grey scale 

The most marked chemical property of this acid is its instability Upon 
standing at room temperature it slowly changes to a light yellow color A 10-gram 
sample which was set aside for 60 days was round to be almost totally decomposed 
at the end of that time Five-gram samples were heated at various temperatures 
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for 2 hours and, after heating, equivalent weight determinations were made The 
results are given in Table II 

In water solution at temperatures above 50° C, the thionyl acid is relatively 
unstable as it is in cold mineral acid solutions In hot acid solutions the break¬ 
down is very rapid Decomposition also occurs under diminished pressure When 
placed in vacuo over sulfuric acid, at room temperature, the product yellows 
rapidly and the sulfunc acid becomes light brown in color 

TABLE I 

X rat Du- fraction Pattern Measurements of Thiooiacetic Acid and 
Thionyldiacbtic Acid 


L hiod i acetic Acid 

Thionyldiacetic Acid 

I 

dA 

I 

dA 

lo 


Io 


0 1 

4 410 

0 2 

9 117 

1 0 

3 958 

0 2 

4 641 

0 15 

3 670 

1 0 

4 069 

0 t> 

3 334 

0 15 

3 948 


2 938 

0 5 

3 780 

0 r > 

2 763 

0 15 

3 528 


2 653 

0 Z 

2 908 

0 8 

2 437 

0 3 

2 728 

0 1 

2 312 

0 2 

2 568 

0 i 

HFiTHI 

0 25 

2 363 

0 25 


0 25 

2 281 

0 55 


0 15 

2 169 

0 55 

mm 

0 15 

1 812 
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Effect of Elevated 1 kmperatures uk>n the Stab litv of Thionyumacetic Acid 


lEMPERATURF 

Time of Heatinc 

byuiVALTNT Weight 
(Theor Value 83 1) 

Color ok Acid ahhr 
Hkatim 

40" C 

2 hrs 

83 5 

White 

00° c 

2 hrs 

83 4 

Light Yellow 

80° C 

2 hrs 

83 0 

Light Yellow 

Yellow 

100° C 

2 hrs 

82 1 

120° C 

2 hrs 

78 3 

Dark Brown Gummj 
Mass on Cooling 


DERIVATIVES 

(a) Salts 

A rather comprehensive investigation of the insoluble salts of thionyldiacetic 
and was made Aqueous solution of the acid was added to solutions of some 
eighteen common metallic ions Heavy insoluble precipitates were obtained 
with Ag+, Pb ++ , Hg^, and Ba ++ A small amount of white precipitate formed 
with Sr*"*" and a small amount of a dark brown precipitate was obtained with 
Cu++ In general, these insoluble salts were found to be much more stable than 
the free acid 

The white barium salt is sparingly soluble m hot water but rapidly dissolves, 
with decomposition, in hot hydrochloric acid It crystallises from water with two 
moldcules of water of hydration 
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The silver salt is difficultly soluble in hot water but very soluble in hot nitnc 
acid Quantitative analysis of the air-dned salt indicates no water of hydration 
The salt is bright yellow in color when freshly precipitated but slowly darkens upon 
exposure to air and light 

Lead acetate solution precipitates a white salt insoluble in both hot and cold 
water but soluble in hot hydrochloric and nitnc acids A quantitative analysis 
yielded 55 7% lead (calc 55 8% Pb ) 

A white insoluble mercunc salt is formed with mercunc nitrate solution It is 
insoluble in hot and cold water but dissolves in hot hydroehlonc acid Analysis 
yields 55 1% mercury (calc 55 0% Hg ) 

The precipitates formed with strontium and copper ions were not further 
investigated 
(b) Esters 

Attempts on our part to prepare esters by direct esterification of thionyldiacetic 
acid with alcohol were unsuccessful Jonsson reported that he had made the 
ethyl ester of the thionyl acid by oxidizing diethyl thiodiacetate with 30% hydrogen 
peroxide but he gave no data concerning his product We used this method of 
preparing the methyl and ethyl esters with some success 

Ten grams of diethyl thiodiacetate was dissolved in 10 ml of glacial acetic acid 
and 9 ml of 30% hydrogen peroxide was added The solution was allowed to 
stand for 48 hours then evaporated in vacuo over sulfuric acid for another 48-hour 
period The residual liquid was dissolved in ethyl ether and partially re precipitated 
with petroleum ether After washing with water, the liquid was again dried in 
vacuo for 12 hours The product had a foul odor and undoubtedly was somewhat 
contaminated but it could not be further purified without decomposition occurring 
A quantitative analysis produced 14 3% sulfur and the product was assumed to be 
diethyl thionyldiacetate (calc 14 5% S) The following physical characteristics 
were determined boiling point, 160 3 C (22 mm) with decomposition, density, 
d|j 1 112, refractive index, n” 1 1667 

Dimethyl thionyldiacetate was prepared in a similar manner and the following 
physical characteristics determined boiling point, 105-107° C (22 mm) with 
decomposition, density, d“ 1 331, refract ve index, n“ 1 4803 


SUMMARY 

1 A study has been made of methods for the oxidation of thiodiacetic acid to 
thionyldiacetic acid and a modified procedure for the preparation of the latter 
has been recommended 

2 A number of physical and chemical properties of thionyldiacetic acid have 
been noted 

3 Several salts and two esters of thionyldiacetic acid have been described 
Acknowledgment is gratefully made for the assistance given us by Mr Bernard 

Steierman in the x-ray diffraction studies described in this paper 
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SOME ASPECTS OF THE DISTRIBUTION OF LARVAL 
PARASITES OF THE ORIENTAL FRUIT MOTH 

IN OHIO 

C R WEAVER,* 

Ohio Agricultural Experiment Station, 1 
Wooeter, Ohio 

The Ohio Agricultural Experiment Station has earned on investigations with 
the onental fruit moth, Graphohtka molesic (Busck), since 1926 Dunng this time 
collections of fruit moth larvae have been made at frequent intervals each year 
to determine the extent of larval parasitism The purpose of this paper is to 
present an interpretation of the data collected over the sixteen-year period from 
1932 to 1947 

Neiswander (1936) last published a list of parasites reared from the larvae of 
the fruit moth in Ohio The list below includes the 1936 list plus species collected 
since that time Only hymenopterous species are included, some of these are 
possible secondary parasites 

Apantolos anstotelxao Vier 
A clavalus (Prov ) 

A opumtuu Vier 
Ascogastor quadndontaius Wesm 
Atromotus clampos (Davis) 

Basins cinctus (Cress ) 

B diver sus Mues 

CalliopkutUes grapkolukao (Cress ) 

Campoplex torlricidus Cush 
C validus Cress 
Coccytommus aequalxs (Prov ) 

Cremastus carpocapsae Cush 
C epagoges Cush 
C forbest Weed 
C manor Cush 
C tortnadas Cush 
Dibrackys bouckoanus (Rats) 

D cavus (Walk ) 

Enbaduon plouralts Cress 
Endows subopaca (Gahan) 

Enpolmus amicus Gir 
Gambrus ultimus (Cress ) 

Colts tenollus (Say) 

Glypta rufiscutollarxs Cress 


*The author is indebted to the many workers of the Ohio Agricultural Experiment Sta¬ 
tion who contributed to the collection of the data Particular acknowledgment should be 
made to R B Neiswander and R W Rings of the local station as well as to N D Blackburn, 
now at Pennsylvania State College, for making the data available to the author 

■In co-operation with the Division of Fruit Insect Investigations, Bureau of Entomology 
and Plant Quarantine 

Hfyypta vulgaris (Townes 1944) and Scambus ptoropkora (Balduf 1930) have not been reared 
from onental fruit moth larvae in Ohio but do occur in Ohio and are pansites of the pest 
elsewhere 


G vulgaris Cress * 

Gontoous columbtanus Ash 
HomUolos molltcorms Ash 
Horogonos molostao (Uchida) 

H obhioraius (Cress ) 

IloplecHs conquasator (Say) 
Macrocenlrus ancylavorus Rowh 
AS dohcaius Cress 
AS instobdis Mues 
AS palluton DeGant 
Mastrus pilrfrons (Prov ) 

Motororus trackynotus Vier 
Mtcrobracon pohhvontru (Cush ) 
Mtcrogaster ecdylolophao Mues 
Penlompus fulvtcornu Ash 
Phaoogonos walsktao walskw Ash 
Pnslomems occllatus Cush 
Psyckopkagps ommvorus (Walk ) 
Scambus kispao (Harm) 

S ptoropkora (Ash )• 

SpUockalcts torvma (Cress ) 
Tnckomma roticulalum Davis 
Trichogramma minute Riley 
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Of this last, seven are of major importance Their percentage occurrence is 
listed below 

MacrocmUrus oneylwonts 
M dshcatus 
Glypta rufiscuUllaru 
Cremashu minor 
Pnstomsrus oceliaius 
Hor otenet oblUeraius 
A scotaster quadndentatus 
Others 

These figures are computed from totals of 81,573 insects reared from collections 
made in 17 counties and 154 orchards, 39,331 of these insects (48 2%) were para¬ 
sites 

The percent of parasitism through the entire state is of interest however, 
the sampling did not take place in such a way that equal numbers were collected 
from each portion of the state It will be noted that parasites occurred in different 


TABLE I 

Percent Parasitization op Oriental Fruit Moth Larvae by All 
Parasites by Sections— 1932-1947 


Year 

North 

Central 

South 

Average 

1932 

47 3 

27 6 

20 6 

31 8 

1933 

44 8 

37 4 

67 6 

49 9 

1934 

46 0 

43 6 

22 9 

37 5 

1935 

80 2 

46 7 

47 4 

58 1 

1986 

66 3 

37 0 

30 5 

44 6 

1937 

48 1 

44 4 

20 7 

37 » 

1938 

73 1 

55 4 

46 8 

58 4 

1939 

62 6 

38 7 

42 7 

48 0 

1940 

50 4 

42 9 

18 3 

37 2 

1941 

52 2 

31 3 

35 3 

39 6 

1942 

40 4 

67 5 

32 3 

46 7 

1943 

38 7 

54 3 

29 7* 

40 9* 

1944 

47 3 

44 8 

27 0" 

39 7" 

1945 

47 4 

31 1 

24 4* 

34 3* 

1946 

58 9 

37 7 

21 7* 

39 4* 

1947 

44 8 

37 2 

19 1 

33 9 

Mean 

53 0 

42 4 

31 7 

42 4 


"These are estimates since no data are available from southern orchards during these 
years To obtain these estimated values a straight line has been drawn between the 19 H2 
and 1947 percents of parasitication and indicated values on that line used 




ratios in different sections For these reasons the calculation of percentages of 
parasitization from the total number of insects collected does not reveal the true 
picture Accordingly, for these investigations, the state has been divided into 
three portions and the average percent of parasitization of these three sections 
has been computed for each year The results are shown in Table 1 

On a state wide basis commercial control of the oriental fruit moth by means 
of parasites has not been achieved In isolated areas and on occasional years, 
control has been satisfactory but the parasite population over the state as a whole - 
reclamed too low to give good results in spite of large releases of adult parasites 
No trends in percent of parasitization can be noted Total parasitization has 
not increased but has remained at a fairly constant level It will be shown that 
M uncyhvorus has increased in numbers and therefore has done so at the expense 
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of other parasites instead of contributing to higher levels of parasitization of the 
host pest 

Since the two species of Macrocentrus are the most important parasites in the 
state and account for the majority of the parasitized fruit moth larvae, their 
relative proportions have been computed Counties m which the ratio of M 
ancyltvorus to M deltcatus was high include Sandusky, Summit, Lorain, Ottawa, 
and Cuyahoga, these are in the northern portion of the Btate In the central 
region a medium ratio was found, counties studied in this region were Knox, 



Pig 1 Relative occurrence of iiacroctntnu *pp and other parasites of the oriental fruit 
moth m Ohio (Percents of county area in black stippled, ana cross barred, represent the 
percents of the respective species collected from that county ) 

Mahoning, Columbiana, Franklin, Wayne, and Licking Belmont, Hamilton, 
Butler, and Lawrence comprise the southern counties in which a low ratio was 
found That is, the ratio between the two species was high in the north and 
decreased to the south Total parasitization of oriental fruit moth larvae showed 
the same type distribution 

Of the counties studied one important exception is made Montgomery 
County which is geographically located in the southern section is omitted Here 
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the occurrence of M ancyhvorus has been predominant, probably because of the 
presence of extensive plantings of strawberries that supported a large strawberry 
leaf-roller (Ancylts comptana fraganae (W & R)) population and consequently 
a high if ancyhvorus population 

The nature of the distribution of these two species in the state is shown on the 
map in Figure 1 Solid black portions show the percent of M ancyhvorus , stippled 
areas represent the percent of M dehcatus, cross-barred areas wow the percent 
of other parasites Counties without markings are not represented m this report 
Inspection of the map will show that m counties in the southern section the pre¬ 
dominant species was if dehcatus , while in northern counties it was if ancyhvorus 
In the central section counties the parasitism was more or less evenly divided 
between the two species 


TABLE II 


Proportions of U ancyhvorus to M dehcatus by Geographcial 
Sections for the Years 1032-1947 



North 

Central 

South 

M one 


M one 

M del 

M one 

M del 

1932 

96 

wEm 

31 

60 

1 

99 

1933 

82 


4 

96 

1 

99 

1934 

89* 


16 

84 

1 

99 

1935 

99 

l 

37 

63 

1 

99 

1986 

99 

1 

3 

97 

8 

92 

1937 

99 

1 

9 

91 

0 

100 

1988 

99* 

l 

22* 

78 

1 

99 

1989 

96* 

4 

10* 

90 

1* 

99 

1940 

97* 

3 

35* 

65 

33* 

67 

1941 

99* 

1 

55* 

45 

43* 

57 

1942 

95* 

5 

27* 

73 

64* 

36 

1943 

94* 

6 

32* 

68 



1944 

94* 

6 

57* 

43 

no 

1945 

96* 

4 

67* 

33 

record 

1946 

99* 

1 

92* 

8 



1947 

93* 

7 

66* 

44 

56 

44 


* Indicates that releases of more than 400 adult M ancyhvorus were made in the area for 
the year 


The author attempted several correlations of the relative abundance of the two 
Macrocentrus species with various climatic phenomena None of the factors 
investigated presented a pattern that would account for the distribution of the 
species Inadequacy of weather data m studies of this type makes any conclusions 
impossible 

The relative proportion of M ancyhvorus to M dehcatus is shown in Table II 
The conclusions from the table are obvious In the northern section, if 
ancyhvorus clearly predominated In the central section, if dehcatus predomi¬ 
nated for the first nine years and M ancyhvorus has shown the lead in five of the 
past seven and four of the last four years Prior to 1042 if dehcatus was dominant 
in the southern regions but if ancyhvorus has shown an increase since 1040 and in 
the last two years of record (1042 and 1047) has made up more than fifty percent 
of the total ox the two species It is well known that m cases of multiple parasitism 
if delicatus usually suffers in competition with if ancyhvorus 

In northern Ohio, Neiswander (1036) has shown that releases of adult if 
ancylxvorus in Ottawa County established the species and contributed to a high 
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parasitization of fruit moth populations The significance of the mcrease of if 
ancyhvorus m southern Ohio m the year 1940 has not been determined. It appears, 
however, that parasite liberations were a contributing factor in the accumulation 
and perpetuation of the species m the south although there is no statistical correla¬ 
tion between the numbers of M ancyhvorus released and the numbers of this 
parasite recovered 

It is probable that M ancyhvorus was not indigenous to Ohio If not, there is 
the possibility that after 15 years of the presence of the oriental fruit moth the 
species was yet m the process of becoming established and the release of adults 
was necessary to achieve success After establishment it could build up its numbers 
without additional assistance The fact that from 1942 to 1947 in the southern 
section there were no releases, yet the species continued at a high level, lends 
weight to this argument 

The conclusion that M ancyhvorus is increasing in relation to M dehcalus 
may be made from the above data It now becomes desirable to investigate the 
relation of M ancyhvorus to the oriental fruit moth population Table 3 shows 
this relationship 


TABLE III 

Percent of Fruit Moth Larvae Parasitized by Macrocenlrus ancyhvorus 



North 

Central 

South 

1032 

18 

0 

1 6 

J 0 

1933 

17 

4 

1 3 

0 0 

1934 

26 

3 

6 7 

1 0 

1035 

73 

9 

13 3 

0 0 

1936 

68 

7 

1 0 

2 2 

1937 

44 

1 

3 0 

0 0 

1938 

63 

4 

8 4 

1 0 

1939 

46 

9 

3 3 

1 0 

1940 

30 

0 

14 9 

5 7 

1941 

33 

0 

16 9 

14 0 

1942 

24 

7 

16 7 

14 4 

1943 

30 

1 

16 1 


1944 

34 

8 

24 8 

no 

1946 

41 

3 

16 7 

record 

1946 

60 

5 

30 4 


1947 

40 

4 

23 6 

10 3 

Average 

39 

5 

12 3 

4 2 

Slope* 

+ 

32 

+ 1 66 

+ 1 68 


•Indicates the slope of a straight line fitted through the points and indicates the nse In 
percent per year 


The slopes of the three lines cannot be demonstrated to be statistically significant 
for the entire group of years In the south and central sections, however, since 
1940 the nse has been sharp, indicating that M ancyhvorus is parasitizing a larger 
percentage of larvae than m the past 

Since M ancyhvorus is parasitizing a larger number of larvae it might be con¬ 
cluded that it is bringing about better control of the oriental fruit moth However, 
in view of the fact that the percent of parasitism is not increasing in any section 
of the state and if ancyhvorus is competing with M dehcalus, it must be maintained 
that if ancyhvorus is increasing at the expense of other parasites and not at the 
expense of the fruit moth The desirability of this condition is open to question 
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SUMMARY 

Macrocenlrus ancyltvorous, M ddtcatus, Glypia rufiseutcllarts, and Cremastus 
mtnor are the most important parasites of the oriental fruit moth in Ohio The 
first two species accounted for 60 0 and 19 3 percent, respectively, of the larval 
parasitization of the fruit moth over a 16 > ear period (1932-1947) The average 

percent of fruit moth larvae parasitised bv all parasites during this period was 
42 4% Percent of parasitization showed no upward trend over the period 
The state is divided roughly into three geographical sections on the basis of 
relative occurrence of M ancyltvorus and M dehcalus The former is high in the 
northern section with the proportion decreasing from the north to the south 
The percent of total parasitism exhibits the same relationship, high parasitization 
occurs in the north and decreases from north to south The proportion of M 
ancyltvorus to other parasites is very high in the northern section and has been 
on the increase in the central and southern sections since 1940 Releases of 
adult M ancyltvorus are probably partially responsible for this increase The 
percent of larvae parasitized by M ancyltvorus is also increasing slowly in the north¬ 
ern area, more rapidly in the central and southern sections M ancyltvorus is 
achieving its increase at the expense of other parasites rather than contributing to 
the increased destruction of the host insect 
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WILDLIFE FACTS 

The National Wildlife Federation estimates that the yield of commercial fish can be in creased 
by over forty per cent in a few years through the use of conservation practices 


Approximately one hundred and thirty different species of fish are captured commercially 
in waters adjacent to the United States ana Alaska reports the National Wildlife Federation 

Gigantic lizards, says the National Wildlife Federation, were the motives for many of the 
l^eads of winged dragons and gnifins consequently, their modern descendants are the subject 
of superstition and fear 

The heaviest flying bird in America, says the National Wildlife Federation, is the trumpeter 
swan with a maximum weight of forty pounds. 

Sixty six species of birds are enemies of the cotton boll weevil reports the National Wildlife 
Fedontion Among these are the Bobwhite Quail, Red headed Woodpecker, Bluejay, and 
the Oriole 


Twenty four birds help control the chinch bug, reports the National Wildlife Federation, 
an insect pest that doesgreat damage to wheat Among these birds ore the Meadowlark, the 
Flicker, and the House Wren _ 

The National Wildlife Federation requests you not to pick or dig wild flowers unless they 
are abundant 

To birds must go the credit for being a vital factor in checking the hoards of injurious insects, 
weed seeds and small rodents, reports the National Wildlife Federation Without birds, agn 
culture would be next to impossible 
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Organized 1801 Incorporated 1802 

Affiliated with the A men can Association for the Advancement of Science 


OFFICERS AND COMMITTEES FOR 1949-1950 


President 
Paul B Sears 


A 

B 

C 

D 

E 

F 


Vice-Presidents 

Zoology W F Hahnert 
Plant Science T F Stanfield 
Geology R J Bbrnhagen 
Medtcal Sciences I D Puppel 
Psychology A G Bills 
Physics and Astronomy M L Pool 

Secretary 
Rush Elliott 


G 

H 

I 


t 


Geography C M Wilson 
Chemistry R G Bossbrt 
Mathematics L P Cummins 
Science Education H C Hulmb 
Anthropology F L Utley 


Treasurer 
R M Geist 

Historian 

William H Alexander 


COMMITTEES 
Executive Committee 

Ex-OJJicto Paul B Sears Rush Elliott R M Grist 
Elective G B Barbour G W Blaydbs 


A 

B 

C 

D 

E 

F 


Zoology G D Morgan, Chairman 
Plant Science C C Allison 
Geology J O Fuller 
Medical Science C A Anghrer 
Psychology C O Mathews 
Physics and Astronomy H V Knorr 


Membership 

G 

H 

I 

t 


Geography H F Raup 
Chemistry G L Orr 
Mathematics 

Science Education Harley Ellinger 
Anthropology Kurt H Wolff 


AfamtfiaJtfig 

Vice Presidents of 1048-1049 E T Bodrnherg Chairman 


Program 

Vice Presidents of Sections and Secretary 


Library 

Miss Lillian Michakus, Chairman 
Librarian in charge of Academy Exchanges and Publications 
R A Hefner Term expires 1051 W M Tidd Term expires 1068 


Publications 
Secretary, Chairman 

R A Hefner « Term expires 1061 

W M Tidd Term expires 1068 


Conservation 


C A Damhach, Chairman 
R V Bangham 
R W Franks 
E S Thomas 


P B Sears 
Frank! Weight 

J ambs R Beck 
L A Hefner 
E L Rice 


Term expires 1060 
Term expires 1060 
Term expires 1060 
Term expires 1961 
Term expires 1061 
Term expires 1061 
Term expires 1062 
Term expires 1062 
Term expires 1062 


Necrology 

i E Carman, Chairman Term expires 1060 
arl Vbr Stebg Term expires 1061 

H H M Bowman Term expires 1062 

Resolutions 

P B Sears Term expires 1060 

W C Beaver Chairman Term expires 1061 
H R Eggleston Term expires 1062 

Trustees of Research Fund 
E Lucy Braun Term expires 1060 

Herbert O Osborn Term expires 1062 
E N Transbau, Chairman Term expires 1061 
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Academy Representatives 

1 On the Joint Administrative Board of the Ohio Journal of Science 

R A Hefner 
W M Tidd 

2 On the Council of the A A A S GW Blaydes 

3 On the Save-OutdoorOhio Council R W Franks 

The Council for 1949-1960 


Allison, C C 
Angerbr, C A 
Barbour,G B 
Bernhagen, R J 
Bills, A G 
Blaydes, G W 
Bossert, R G 
Cummins, L P 
Dambach, C A 


Elungbr, Harley 
Elliott, Rush 
Fuller, C O 
Geist R M 
Hahnert, W F 
Heffner, R A 
Hulme, H C 
Lindsey, A W 


Knorr, H V 
Mathews, C O 
Michaeus, Lillian 
Morgan, G D 
Osborn, Herbert 
Orr, G L 
Pool M L 
Popham, R A 


Term expires in 1051 
Term expires in 1053 


Pupfel, J D 
Rauf, H F 
Sears, P B 
Stanfield, J F 
Tidd, W M 
Utley, F L 
Wilson, C M 
Wolff, Kurt H 


REPORT OF THE FIFTY-EIGHTH ANNUAL MEETING OF 
THE OHIO ACADEMY OF SCIENCE 


The Academy met for the second time m this decade on the campus of Denison University 
on April 21, 22, 23 The Executive and Council meeting* were held on April 21 and sectional 
meetings on April 22, 28 The local committee, under the chairmanship of Dr A W Lindsey, 
bad made excellent arrangements, the attendance was above average and programs were 
presented by all sections 

The first Annual Science Day for the Junior Academy under the reorganized plan was 
held on April 22, and this was an extremely successful program The entire Junior Academy 
program is growing rapidly The annual banquet and business meeting was held at the Gran¬ 
ville Inn on Friday evening at 6.30 Dr A w Lindsey served as toastmaster Greetings 
were extended by Dean C F Richards of Denison University, and response was given by 
Dr H H M Bowman The presidential address was given by Dr George B Barbour on the 
title, “Ape or Man? The Recent Discoveries in South Africa " 

The annual report of the Secretary contained another milestone in the history of the 
Academy Two hundred and twelve persons were elected to membership in the Academy, 
the largest number in any single year, and the total membership has passed the 1 000 mark 
for the first time 


The following persons were elected as fellows of the Academy 
Jambs A Bright 
Floyd I Brinley 
E R Bryant 


Harold U Cope 
William P Cross 
Tames W Cummins 
Harley Elungbr 
Daniel L Priedberg 


Richard P Goldthwait 
Harold C Hulme 
Arne V Hunninen 
George A Kelly 
Eleanor Longbrare 
oseph T Maddox 
ohn H Melvin 


Ralph B Neiswander 
Grover L Orr 
Earl E Sanderson 
George S Sferti 
ElIzabeth K Wbisburgbr 
Curtis M Wilson 
Kurt H Wolff 


The report of the Nominating Committee was presented by Dr Ralph A Dexter, of the 
Necrology Committee by Dr J E Carman, and of the Resolutions Committee by Dr 
W C Kraat* 

Respectfully submitted, 

Rush Elliott, Secretary 


REPORT OF THE EXECUTIVE COMMITTEE AND COUNCIL 

The Executive Committee met on December 3, 1048 and again on April 21, 1940, and the 
Council on December 4, 1048, and again on April 21, 1040 

A special committee (R L Edwards, chairman, F H Krecker, G W Blaydes, W M 
Tidd and James Vaughn) appointed to study the allocation of funds of the Academy presented 
a report at the winter council meeting The report was accepted and the committee dis 
charged Since the report did not cover some of the current problems, another committee 
(Eugene Van Cleef, chairman, F H Krecker and A W Lindsey) was appointed to consider 
methods of increasing the income of the Academy and the allocation of the funds collected 
This committee maae a very exhaustive report at the April meeting of the Council, and a 
number of recommendations were made which will require amendments to the constitution 
These are to be prepared for consideration by the Council in 1940-1950 
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The Executive Committee received the resignation of W M Tidd as Treasurer and 
appointed R M Geist to complete the year He was elected as Treasurer on the recom 
mendation of the Nominating Committee 

The Council approved the election to Honorary Life Membership of E L Rice and Frank 
J Wright 

The Council approved a number of recommendations presented by F H Krecker for the 
Junior Academy program 

The 1050 annual meeting is to be held on the campus of Capital University on April 27, 
28, 29, as a part of the centennial program of the University 

Respectfully submitted, 

Rush Elliott, Secretary 


REPORT OF THE TREASURER 

Columbus, Ohio, April 21 1949 

To the Oku> Academy of Science 

1 submit herewith a financial statement of the condition of the Ohio Academy of Science 
as of December 31 1948 The books have been audited and the opinion of the auditor is 
herewith attached 

Respectfully submitted, 

R M Geist, Treasurer 


Ohio Academy of Science Balance Sheet 
As at December 81, 1948 


Assets 

Cur he nt Expense Fund 
Cash m Bank 
Bonds owned 

U S War Savings Bond—Senes F (Cost) 

U S War Savings Bond—Senes G (Cost) 

Total Bonds Owned 

Total Assets—Current Expense Fund 

Research Fund 
Cosh in Bank 
Bonds Owned 

Fort Hayes Hotel, Columbus Ohio (Cost) 

U S War Savings Bond—Senes G (Cost) 


$ 489 02 

3 111 00 
1900 00 


2,011 00 


12 500 62 


$ 239 11 

$1 300 00 
300 00 


Total Bonds Owned 
Banc Ohio Secunties Stock 


1 000 00 
437 50 


Total Assets—Research Fund 
Total Assets 


2 276 61 
64 777 23 


Liabilities and Net Worth 


Current Expense 
Deferred Credits 

1040 Dues collected in 1948 


Net Worth 

Ohio Academy of Science 
Current Expense Fund 
Research Fund 


$ 107 50 


12,393 12 
2,276 61 


Total Net Worth 


4 669 73 


Total Liabilities and Net Worth 


84,777 23 
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Ohio Academy of Science Statement of Income and Expense 
For the Year Ended December 31, IMS 


Income 

Dues from Members 
Grants for Research 
Sale of Publications 
Interest on Bonds 


Current Expense fund 


$1 082 50 
156 25 
10 00 
47 50 


Total Income 12,106 25 

Expenses 

Operating— 

Subscriptions—Ohio Journal of Science $1 147 50 

Printing Proceedings 1048 174 25 

Printing—other 276 40 

Honorarium—secretary 150 00 

Postage and Office Expense 226 61 

Bonk Charges 16 50 

Clerical ana Auditing 50 00 


Total Operating 12 040 35 

Science Education Section— 

Postage and Office Expense $20 16 

Printing % 00 


Total Science Education Section 50 16 

Non Operating Expense— 

A A A S Research—Special Grant 156 25 

Total Expenses 2 246 76 

Excess of Expenses Over Income $ 50 51 


Income 

Gifts for Research 
Interest 


Research Fund 


$72 00 
18 75 


Total Income 


$90 75 


Expenses 

Grants for Research $97 97 

Bank Charges 98 

Total Expenses 98 96 

Excess of Expenses Over Income $ 8 20 


AUDITOR S CERTIFICATE 

Columbus, Ohio, April 1, 1949 

To the Ohio Academy of Science Columbus Okto 
Gentlemen 

In accordance with your instructions 1 have examined the accounts and records of the 
Ohio Academy of Science for the year ended December 31, 1948 

A detailed audit was made of all transactions handled by the treasurer Cash m the 
bank was verified by bank certification Securities in safety deposit box were verified by 
personal examination My examination was made in accordance with generally accepted 
auditing standards 

In my opinion, the accompanying balance sheet and the statement of income and expense 
(cash basis) fairly represents the financial position at December 31, 1948, and the results of 
operations on a cash basis for the year ending December 31, 1948 These statements are la 
conformity with generally accepted accounting principles 

Respectfully yours, 

D M Shontlng, 

Certified Public Accountant 
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REPORT OP THE TRUSTEES OP THE RESEARCH FUND 


Your trustees present herewith a report of the grants made from the A A A S and the 
Academy for the year IMS 

As there had been no requests except a small one granted to Mr Wood, the Chairman 
addressed a letter to other Trustees and to a few members who might know of worthy pro j e c ts, 
stating that it was desirable at least to have applications to cover the allotment fr om the 
A A A S As a result he received some applications which, when approved by the Trustees, 
were assigned as follows 

To Mr Ralph H Bond for study of microscopic fossils, conodonts in shale formations, 
•lift 20 from the A A A S grant 

To Mr Joe R Stratton of The University of Toledo for securing and mam taming guinea 
pigs for experimental work, MS 00 

To Dr Ralph W Dexter of Kent State University for studies on distribution of the Fairy 
Shnmp, $20 00 

The grant to Mr Richard D Wood for plates to illustrate an article in the Ok%o Journal of 
Science was 126 80 

We may repeat the notice that we may expect some $100 00 or more from the A A A S 
for 1M9 and that our Academy fund now $264 70, will permit other grants for desirable studies 


Respectfully submitted, 

E Lucy Braun, 

Edgar N Tran ska u, 
Herbert Osborn, Chairman 


REPORT OP THE LIBRARY COMMITTEE 

With a great amount of help from the Treasurer of the Academy, and the co-operation of 
each member contacted the mailing list erf the Oku? Journal of Science has been-coded to show 
whether the recipient is a member, a subscriber, or on exchange 

There are now 806 exchanges, slightly fewer than when last reported 

In 1M8 the sale of special papers amounted to ten dollars, which amount has been given 
the Treasurer of the Academy 

Respectfully submitted, 

Lillian Michabub 

REPORT OP THE JOINT ADMINISTRATIVE BOARD OF THE 
OHIO JOURNAL OP SCIENCE 

The annual meeting of the Joint Administrative Board of the Ohio Journal of Science was 
held in Columbus, Ohio, April 0, IMA The meeting was called to order by the Board Chair¬ 
man, Dr Spteker Present were Dr* Meyer and Spieker representing the Ohio StAte Univer¬ 
sity, Dr Hefner representing the Academy, and Drs Blaydes and Miller representing the 
Ohio Journal of Science Dr Anderson, an Academy representative, was unable to be in 
attendance Dr Spieker was nominated by Dr Meyer to continue as Chairman The motion 
was seconded by Dr Hefner Dr Miller continued to serve as secretary of the Board 

The minutes of the preceding meeting were read and approved The Chairman called for 
the report of the Business Manager Dr Miller’s report was largely in the form of a financial 
statement for Volume 48 of the Journal A copy of the financial statement is attached to this 
report Dr Hefner moved the acceptance of the financial statements as read, seconded by 
Dr Meyer The motion earned 

In commenting on the financial picture Dr Miller called attention to the net loss in assets 
for the fiscal year of $294 60, the operatingbalance on hand having been reduced from $088 62 
at the beginning of the fiscal year to $288 87 at the close of business February 23, IMA This 
difference is not due entirely to increased production costs Volume 47 of the Journal cost 
$8088 08 and Volume 48 cost $3068 M, an increase of only $00 41 The real difference is between 
the $617 66 collected in 1M7 as authors’ payment of publication costs as compared with 
$128 00 collected m IMS 

Dr Miller also reported that during the year, in co-operation with the treasurer and 
librarian of the Academy suitable keys were added to the filing and mailing -stencils, thus 
facilitating easy recognition of members, subscribers and exchanges 

Dr Hefner moved the acceptance of the Business Managers report, seconded by Dr 
Meyer, and passed 

The Chairman then called for the Editor’s report Dr Blaydes presented a review of 
papers in Volume 48 Briefly, Volume 48 consisted of 202 pages, consisting of 8$ papers from 
11 science areas Pour book reviews were also printed There are 17 manuscripts on hand 
Pollowingthe Editor's formal report the Board discussed the procedure in reviewing manu¬ 
scripts The Board concurred in the accepted procedure of submitting each manuscript to 
the Review Board The report of the Editor was accepted on a motion by Dr Meyer, sec¬ 
onded by Dr Hefner 

The Chairman called for an election of Editor and Business Manager for Volume 49 Dr 
Hefntr moved the appointment of Dr Blaydes as Editor for Volume 40 The motion sms 
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seconded by Dr Meyer Dr Blaydes was unanimously elected as Editor of Volume 49 Dr 
Miller then presented his resignation as Business Manager of the Journal and Secretary of the 
Joint Administrative Board Dr Meyer moved the acceptance of Dr Miller s resignation, 
seconded by Dr Hefner and passed by the Board 

Dr Spieker then presented to the Board the task of nominating and selecting Dr Miller a 
successor In the discussion which followed mention of an assistant editor was introduced 
as being pertinent, Dr Blaydes having indicated his desire to be relieved of the editorship in 
the near future 

Dr Hefner presented the following motions, which were seconded by Dr Spieker first, 
Dr Meyer and Dr Miller be appointed with authority to interview and select from the list 
recommended by the Board, a new business manager, second Dr Spieker and Dr Blaydes 
be appointed with authority to interview and select, from the list recommended by the Board, 
an assistant editor Both motions were individually acted upon and passed by the Board 
Dr Hefner moved, seconded by Dr Meyer, that the Auditing Committee composed of 
Drs Spieker and Meyer be retained and Authorised to proceca with the auditing of the 
Journal business Passed 

Dr Spieker reported to the Board that Dr Blaydes and himself called upon President 
Be vis of Ohio State University and requested that the University s stipend be increased from 
$1000 00 to $1000 00 per year Dr Spieker is awaiting the reply to this request 

Dr Blaydes, as editor of the Journal , once again usked that the section Vice Presidents of 
the Academy be on the alert during their programs for papers suitable for Journal publica 
lion The Editor requests that such titles and authors be referred directly to him by section 
Vice Presidents 

There being no further business the Board was adjourned on a motion by Dr Meyer 
seconded by Dr Hefner Respectfully submitted 

John A Miurr 

Secretary of the Board 
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REPORT OF THE COMMITTEE ON CONSERVATION 

Your Committee on Conservation offers the following report for the consideration and 
approval of the Ohio Academy of Science 

We note that 74 of Ohio s 88 counties now have organised soil conservation districts 

We note greatly increased attention given by public and private agencies to water con 
servation as it involves the retention of water where it is needed and also as it involves soil 
loss and floods 

We note greatly increased attention given by public and private agencies to the problem 
of water pollution in all its aspects 

We note increased attention to the matter of the conservation and restoration of our 
forests, to the development of ground cover for eroded lands, for the development of better 
land use programs in agriculture 

We note the development of programs for the conservation and restoration of wild life 
and these programs also have engaged the attention of private as well as state agencies 
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We submit the thought that the research and the techniques resulting from such study 
which will result in an intelligent! comprehensive and correlated program of conservation ue 
entirely within the field of applied sciences and thus fall within the province of The Ohio 
Academy of Science 

It has been the practice in the past for this committee to recommend that the members 
of the Academy as individuals, should not only make available to all agencies engaged in 
conservation their knowledge but to take an active part in conservation activities However, 
the conservation of the natural resources of our state has now become a problem of such out 
standing importance to the economy of the commonwealth that there is a feeling in the minds 
of your committee that the time has arrived for the Ohio Academy of Science to take an active 
ana well-planned part as on organisation in Ohio’s program of conservation 

Therefore, your committee suggests and recommends that the President of the Academy 
shall create a Planning Board to formulate a suggested plan for the Academy’s participation 
in the conservation program We suggest that this planning group should include, in addition 
to the members of the conservation committee, such memberm of the Academy as can be of 
service in formulating the plan, these to be chosen by the President of the Academy We 
suggest that the President set a date for the meeting or meetings of said Planning Board We 
also suggest that it would be desirable for the Planning Board to have at least a preliminary 
report to present to the winter meeting at the Council of the Academy 

We suggest that the tune and manner in which the final report of the Planning Board is 
to be presented to the Academy for discussion and approval shall be left to the discretion of 
the President 


Respectfully submitted, 
C E Taft, 

R V Bangkau, 

R W Pranks 
C A Dam bach, 


E S Thomas, 

Paul B Sears, 

F J Wright, 

A W Harper, Chairman 


REPORT OP THE COMMJTTEF ON NECROLOGY 


The Committee on Necrology reports with deep regret the death of six members of the 
Academy since the last annual meeting The following memorial statements were written by 
colleagues of the deceased members as indicated by the name following each statement 
Respectfully submitted, H R Eggleston, 

Karl Ver Stbbg, 

J Ernest Carman, Chairman 


Rolland Craten Allen 

The State of Ohio, tbe nation, the mining industry, and the scientific world lost an out 
standing and distinguished citizen by the death of Rolland Craten Allen on Tuly 18, 1849 Mr 
Allen was born at Richmond, Indiana, in 1881, spent most of hu early manhood in Wisconsin, 
about ten years of his middle manhood in Michigan, and the rest of his life as a citizen of Ohio 
He received the Bachelor’s degree from the University of Wisconsin in 1005, the Master’s 
degree in 1008, and was awarded the honorary degree Doctor of Engineering by Rensalaer 
Polytechnic Institute in 1030 

Dr Allen's service was both varied and important After receiving the Bachelor's degree 
he taught high school at Plymouth, Wisconsin, and conducted geological exploration in 
Ontario, Canada After receiving the Master’s degree he was instructor in geology at the 
University erf Michigan for one year (1008-1000) and then became State Geologist of Michigan, 
where he served for about ten years Prom 1010 to 1047 he was connected with the Lake 
Superior Iron Ore Association, Cleveland, Ohio, first As vice-president and then as president 
In 1831 he became executive in charge of mining operations for Oglebay, Norton and Co , 
Cleveland, and m 1034 executive vice-president While serving with that company (1080-81) 
he went to Russia as an adviser on developing iron ores for the Russian government He 
served the United States government during the first world war as a member erf the Federal 
Excess Profits Tax Board, in charge of matters relating to natural resource industries, and 
again during the second world war with the Advisonr Committee for National Defense, 
handling procurement of strategic minerals for iron ana steel production, and with the War 
Production Board as vice-chairman of minerals and metals 

He was a member of the American Institute of Mining and Metallurgical Engineers 
(director, vice-president, president), the Society of Economic Geologists (director, vice- 
president), a fellow of the Geological Society of America, a member of the Mining and Metal 
migicel Society of America, the American Iron and Steel Institute, the American Academy of 
Political Science, the Cleveland Engineering Society, the American Association for the 
Advancement of Science, and the Society of the Sigma XI He was trustee of Western Reserve 
Academy. Hudson, Ohio (his home town), and trustee and president (at the time of his death) 
^of BatteUe Memorial Institute, Columbus, Ohio 

Mr Allen's clear thinking, breadth of vision, good judgment, and understanding of people 
mjge him an outstanding personality Of him it has been said by a dose associate that he 
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“pandered unique service to his pr ofession, to the mining industry and to his country, end 
nested for himself a piece in the hearts of all who knew him that remains an inspiration to 
them and a tribute to him as a splendid citisen "—Carl A Lamey 

Arthur Rjggb Altick 

Arthur Riggs Ahick was born in Dayton, Ohio, June 23, 1801, and died July 21, 1047, from 
injuries received in an, automob lie accident He graduated from the Springfield High School, 
Class of 1012, and later attended Wittenburg College Early in his career he served as Sec* 
rotary of the Springfield Chamber of Commerce, during which time he was active in Boy 
Scout affairs 

In 1033 Mr Altick was elected Secretary of the Clark County Historical Society and 
Curator of its museum, which positions he held until his death In this capacity he explored 
prehistoric mounds and village-sites in Clark and adjacent counties He was an able artist, 
and his numerous reports of explorations, published in newspapers and magasines were illus 
trated by his personal drawings At the time of his passing he had in preparation a book 
length manuscript recording his explorations and illustrating artifacts in tne Clark County 
Museum and elsewhere 

Mr Altick held memberships in the Ohio Academy of Science and the Society for Amer¬ 
ican Archaeology He is survived by his widow, Ethel, and two sons, Richard and Arthur 

—H C Sketrone 


Floyd C Doc re ray 

Floyd C Dockeray, Professor in the Department of Psychology at Ihe Ohio State Uni 
vereity, died January 13, at the age of 08 His academic training was received at the Univer* 
sity of Michigan with a Bachelor s degree in 1007, a Master § degree in 1900, and a Doctor s 
degree in 1016 He taught at the University of Kansas from 1010 to 1016 and 1017 to 1020, and 
then went to Ohio Wesleyan where he was chairman of the Psychology Department until he 
came to Ohio State in 1020 One of his major contributions at Ohio State was the supervision 
of the introductory courses in the department He also contributed to the advanced teaching 
program and supervised the research work of many graduate students 

His research interests have been primarily in general and comparative psychology but 
also to some extent in aviation psychology During the first war he contributed some pioneer 
work on the selection of airplane pilots and also learned to fly in that connection For a time 
he supervised the infant behavior laboratory operated by the Psychology Department and 
the Medical School During and subsequent to the last war he was active in aviation psy 
chology problems and directed a number of projects sponsored by the National Research 
Council His writings involve numerous research articles and a widely used textbook in 
beginning psychology Doctor Dockeray belonged to Phi Beta Kappa, Sigma Xt, American 
Psychological Association, American Association for the Advancement of Science, Southern 
Society of Philosophy and Psychology as well as our own Ohio Academy of Science In the 
long perspective he will be remembered best by some of his research contributions to theo¬ 
retical psychology and by the careers of advanced students to whom he gave generously of his 
tune tn helping plan their graduate programs —Harold E Burtt 

William Clarence Ebaugh 

William Clarence Ebaugh, Professor of Chemistry at Demson Univenuty, 1017-1944, died 
December 28, 1048, a few days prior to his seventy second birthday 

He was bom and educated in Philadelphia and received from the University of Pennsyl 
vanla the degrees of B S (18B8) and Ph D (1001) During his earlier years he served as a 
chemist in an iron and steel laboratory near Reading, Pennsylvania and with the American 
Smelting and Refining Company Salt Lake City, Utah He taught physics and chemistry 
at Kenyon College, Ohio (1001-1002) and from 1003 to 1015 was Professor and Director of the 
Department of Cnemistry at the University of Utah 

From 1917 until the time of his serious illness in October, 1044, he was Professor of Chem 
istry and Department Head at Denison University, excepting the academic year 1030-31, 
when he taught as an exchange professor in Robert College Istanbul, Turkey After his 
illness in 1044 he lived m retirement, as Professor Emeritus in Granville 

In addition to his teaching and administrative duties he was active throughout his pro 
fessional career as an industrial research worker, and as editor of scientific journals His 
industrial research dealt primarily with steel analysis, smelter smoke, pollution of the 
atmosphere by smelter fumes, and gas producers In Utah he served as associate editor of 
the Journal of Industrial and Engineering Chemistry and at Denison he was for over twenty 
years the Secretary of the Denison Scientific Association and Editor of the Journal of too 
Scientific Laboratories 

Dr Ebaugh was a member of many learned and professional societies, including the Ohio 
Academy of Science, the American Chemical Society, the American Association for the 
Advancement of Science, and the American Society for Engineering Education He was a 
member of Sigma Xi, and of Beta Theta Pi, social fraternity He served long and faithfully 
in the Baptist Church His avocation was music and he was an excellent organist 

Dr Ebaugh will be long remembered by his many students, associates and friends as a 
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vigorous man staunch and energetic, kindly, sympathetic, generous and reliable as a friend 
and counsellor His was a full life, filled with willing services—to family, students, and 
friends —W A Everhart 

Edwin Lincoln Moseley 

On June 6 1948 Bowling Green State University lost one of her pioneer professors, and 
the Ohio Academy of Science one of its founders and charter members by the death of Dr 
Edwin Lincoln Moseley Of frail physique throughout life he was nevertheless active almost 
to the time of his death having shortly before made a second trip to Mexico 

Bom in Union City Michigan, in March, 1866, Edwin Moseley entered the University of 
Michigan at the ape of sixteen and received the A B and M A degrees in 1886 After teach 
ing for two yeare in the Grand Rapids High School he joined the Beal Steere Zoological Expe 
dition to the Philippines and returned with the nucleus of what grew to be a very good collec¬ 
tion of bird and mammal skins By nature a prodigious collector of all kinds of scientific and 
historical materials, he developed a museum in the Sandusky High School where he subse¬ 
quently taught science for twenty five years In 1914 he wns appointed a member of the 
original faculty of Bowling Green State University which position he held until his retirement 
m 1936 Ultimately the Sandusky Museum was merged with the collections at Bowling Green 
State University In 1943, he was awarded the degree of Doctor of Humane Letters and was 
given the title of Curator of the University Museum 

The versatility of Profesiior Moseley is shown by the fact that dunng the early years at 
Bowling Green he taught geology, chemistry and physics as well as biology ana by his 
authorship of books of such diverse character as ' Trees, Stars and Birds “Our Wild Am 
mala and ‘Other Worlds * His journal papers were numerous and included such titles as 
“Milk Sickness Caused ty White Snakeroot “Sundusky Flora and “Flora of the Oak 
Openings West of Toledo ' In his latter years he devoted much study to tree rings, on the 
thesis that they might reveal evidence that could be used to predict cycles of rainfall This 
work stimulated much interest both locally und across the continent 

Living almost the life of a recluse, and abstemious to an extreme in matters pertaining to 
the comforts of life, Professor Moseley was quietly and unostentatiously philanthropic in 
numerous ways, taking much interest in, and oiten helping financially, students who snowed 
promise of development but who were handicapped by lack of financial support It was in 
accord with this spirit that he willed his entire estate to aid worthy students at the institution 
in which he served so long 

Affiliated with a number of organizations and societies, Professor Moseley was a lifelong 
member of the American Society of Mammalogists, the Wilson Ornithological Chib, the 
Michigan Academy of Science and the Ohio Academy of Science (Secretary 1896-1903, 
President, 1901) —Charles H Otis 

Guv K VanSicklk 

The Department of Chemistry of the University of Toledo sustained a sad and severe loss, 
on December 12 1948, in the sudden death of Professor Guy E VanSickle His contribution 
to higher education in his field at the university over a period of thirty years has been of ines 
tunable value ns has been his enrichment of the cultural and social life of the university 
faculty 

Professor VanSickle received his undergraduate training at the Ohio State University 
Class of 1909 and continued m graduate study there to the Master s degree in 1911 He then 
taught chemistry in the Toledo high schools until 1918 when he was appointed Professor of 
Chemistry at the University of Toledo He was a member of the American Association of 
University Professors the Ohio Academy of Science and the American Chemical Society 
He was one of the founders in 1917 of the Toledo Section of the American Chemical Society 
and had been, at various times, secretary chairman and councillor For many years he gave 
freely of his time and counsel as adviser to Chi Rho Nu fraternity 

1 hrough his geniat and friendly nature his effective teaching techniques and his willing 
counsel Professor VanSickle made a host of friends among his students his associates and his 
wide circle of acquaintances in Toledo He is survived by Mrs VanSickle and three sons, 
Homer, Carl and James — Harold G Oddy 


REPORT OF COMMITTEh ON RESOLU1IONS 
Be tt Resolved, that the Ohio Academy of Science express to President Kenneth I Brown 
of Denison University and to the local committee under the able leadership of Dr A W 
i"! ,t# appreciation of the hospitality so freely extended and the excellent facilities fur¬ 

nished in this most inviting collegiate environment which have made this our fifty-eighth 
annual meeting, so pleasant and successful 

Be U further Resolved that the Ohio Academy of Science express to Dr Wilbur M Tidd 
its thanks for his efficient services as Treasurer of the Academy, from which position he has 
^recently resigned Respectfully submitted 

P B Sears, 

W C Beaver, 

W C Kraatz, Chairman 



The Ohio Journal of Science 


Vol XLIX SEPTEMBER, 1949 


No 5 


NUMERICAL ABUNDANCE AS THE CRITERION FOR 
SUCCESSFUL SPECIES 

W L McATF L 

6200 Wood lawn A ve Chicago 17 Ill 

In introducing his discussion of this subject, Professor A Franklin Shull says, 
“Even as late as the early years of the present century a work canvassing the status 
of Darwinism at that time, referred to natural selection, on page after page as in¬ 
volving hfe-and-death distinctions Conn, some years earlier had pointed out 
the needlessness of this assumption, and occasionally others shared his view 
But for a long time the prevailing assumption was that a character must save a 
life that would otherwise be destroyed, or destroy an individual which without 
that character could survive, if natural selection were to work ” (1936 p 152 ) 

It must be noted, nevertheless, that if the Darwinism theory is being adhered to, 
the view cited must be retained Darwin says that ‘any variation in the least 
degree injurious would be ngidly destroyed’ (*1912, p 70), and that ‘A grain 
in tile balance may determine which individuals shall live, and which shall die— 
which variety or species shall increase in number, and which shall decrease, or 
finally become extinct ” (ibid , pp 454-5) 

Shull goes on to inquire, “What should supplant this view* To answer this 
question it need only be recalled that success or failure depends on numbers” 
(1036, p 152) "Numbers in whatever manner attained constitute the best 
assurance of permanence” (ibid , p 153) "Even a very slight percentage increase, 
not necessarily occunng every generation but perhaps only occasionally, should 
suffice eventually to enable tne favored type to supplant those less favored It 
is clear, therefore, that natural selection need not render hfe-and-death decisions 
in order to work Mere differential numbers suffice Recognition of this fact 
alters somewhat the criticisms that may be leveled against it, and conclusions 
regarding what it can accomplish” (ibid p 154) 

It is difficult to see why any effort should be made to retain the term "natural 
selection" since it is probably the most unfortunate that ever afflicted biological 
science At any rate the thmg that Shull is talking about is not Darwinian natural 
selection but numerical dominance Darwin insisted upon numbers as the criterion 
of success m evolution but it was always numbers attained by mitigation of des¬ 
truction (?1912, p 59), by protection from predation or from other environmental 
checks (ibid, p 94) Tne theory should not be warped away from its original 
form and still be represented os the same This gives Darwin undut credit and 
proponents of the new view unjust advantage from his prestige 

The present criticism is not directed particularly against Shull—he merely 
furnishes quotable extracts good for a take-off “The leaving of many descendants 
is recognized as the criterion of success” (1936, p 212), he continues and repeats 
"success in evolution depends on numbers” (ibid, p 217) 

The objections that can be urged against this point of view are numerous and 
weighty In the first place it must not be forgotten that "natural control is 
necessary and inevitable No species can go on increasing in numbers indefinitely 11 
(Moss, 1933, p 220) In fact, self-limitation of populations is a widespread, 
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perhaps a universal, phenomenon (McAtee 1980) That would not be the case 
tt numbers alone were necessary for “success ” 

Again, whether as a function of natural control, or not, the carrying capacity 
of the environment for any organism has an upper limit that apparently cannot 
be transgressed more than temporarily There is in effect, therefore, regardless 
of its mechanism, what amounts to a direct limitation of numbers by environmental 
influences Carrying capacity thus rather rigidly regulates populations and is 
far from leaving attainment of abundance as something to be achieved through 
merit of the intrinsic qualifications of an organism 

It is certainly worthy of note also that the “leaving of many descendants” 
is characteristic chiefly of species that manifest excessive reproductive effort a 
process that is almost invariably accompanied by a high percentage of failure 
Call such species “successes” if you will, but face the question. Are species successful 
from an evolutionary or any other point of view when they must produce a thousand 
or more eggB, a million or more sperms for every individual brought to maturity? 
Under the selection principle of adaptation they must be regarded as very crudely 
adapted, and it is difficult to see how they can be esteemed as successful under any 
phase of natural selection doctrine with its fetish of “survival of the fittest" 

As a theoretical consideration it may be pointed out that it is just those species 
with a low birth rate that would seem most likely to be moulded by the alleged 
perfecting influence of natural selection, for the reason that there would be less 
Bcope in their case for indiscriminate elimination of progeny On these grounds, 
under the theory, the species most affected by natural selection, namely, the rase 
ones, would be the most successful Attainment of large numbers would hardly 
seem a “natural selection" phenomenon, anyway, as “natural selection" is exclu¬ 
sively a destructive or checking influence 

One of Darwin's remarks upon the subject of numerous progeny is, “the real 
importance of a large number of eggs or seed is to make up for much destruction 
at some period of life " (?1912, p59) Like many another statement, this gives 

natural selection on anticipatory effect which, of course, it could not have Des¬ 
truction, moreover, is not a fixed toll but is more or less in proportion to production 
If this were not the case, species would never recover from descending oscillations 
m numbers, although they regularly do 

If “success in evolution depends on numbers,” how has it happened that 
organic populations have evolved, almost everyone of which undergoes profound 
fluctuations in numbers? One enthusiastic selectionist has asserted that "for 
an animal species in a state of nature, a declining population involves grave 
hazards " (Williams, 1932, p 306) If this be so, why has natural selection 
permitted fluctuation to be a characteristic of apparently all organic populations* 
why does it allow all more or less regularly to decline in numbers? 

In various well-known instances, fluctuations occur regularly at intervals of a 
decade or less According to the numerical criterion of success, these species are 
successful at the crest of the population wave, unsuccessful at the trough That 
the same species can be both successful and unsuccessful, evolutwnanly speaking, 
and that too within ten or fewer yean is another of the paradoxes to which selec¬ 
tionists are so hospitable 

As to fluctuations, if numbers were a guarantee of “success,” populous species 
would not lose their abundance, and if numbers were necessary to “success,” species 
could not regain them after a “low ” The fact that both phenomena are of regular 
occurrence is another of the many evidences that “natural selection” is not hi 
control 

One of the Darwinian tributes to numerical abundance is “a large stock of 
individuals of the same species, relatively to the numbers of its enemies, is absolutely 
^necessary for its preservation " (?1912, p 62) If numbers are so vitally impor¬ 
tant, it certainly is pertinent to inquire why the strictly utilitarian principle of 
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“natural selection" has permitted establishment of an almost universal feature 
of the cutting down of the numbers of all organic populations by an enormous 
percentage (90-90 or more) m every generation. 

A fact overlooked in connection with the Darwinian edict quoted is that preda- 
tion tends to be proportional to population (McAtee, 1932, 1934, 1936) Rarity, 
m itself, protects both by evading notice and by forcing enemies to turn their 
attention to more abundant sources of subsistence The prey-predator, is just 
as important as the predator-prey, relationship The enemies of cyclic species 
have a low immediately following that of their prey but in the transition period 
with prey scarce, predators not yet scarce, there is no indication of extermination, 
the last few of anything are hard to find 

When as in the predator-prey or parasite-host relationship, numbers of a species 
depend on those of one or more food or host organisms, they may fluctuate without 
regard to survival value of their own characteristics More hosts, more prey, 
bring an increase in no way due to excellences of the dependent species Such 
attainment of numerical abundance is not a result of survival of the fittest for 
“natural selection" of species (the dependents) cannot be based on the qualifications 
of other species (the supporters) 

The very term numerical dominance implies the contemporaneous existence of 
less numerous, along with the more numerous, species This is not only a fact of 
every-day observation but the fundamental phenomena of food-chains and other 
mter-orgamsmal dependencies clearly demonstrate that it has always prevailed 
The success of parasites and predators cannot be measured by numbers because the 
more numerous they are, the more they prejudice their own interests Consumers 
must be fewer m numbers (or less m bulk) than producers This is a truism, an 
inexorable law, that has prevailed throughout the whole course of evolutionary 
history 

This fact alone proves that less numerous species have been just as successful 
as the more numerous They have maintained existence in numbers appropriate 
to their ecological status and as permitted by the dominating principle of fluc¬ 
tuation There have been rare, there have been common, there have been abundant, 
species m all states of evolution The less common, so far as we can judge from 
paleontological evidence, have been no more prone to extinction that the more 
common Among the latter, some Brachiopods, for instance, were so abundant 
that the shells of the dying formed thick beds of limestone The same is true of 
certain Cnnotds, while some Foranunifera have a similar relation to chalk Some 
of the plants that were the basis of coal deposits must have been very abundant 
All of these organisms and many more, that could be named, once were very numer¬ 
ous but now are totally extinct Their history amply refutes the dictum that 
“success m evolution depends on numbers " 

Taxonomic investigations of large groups characteristically show that the 
wide-ranging and common, that is dominant, species are relatively few, while 
those of more restricted range and populations are relatively numerous Ecological 
study generally confirms the principle stated by Raunkiaer that "the least frequent 
species are much the more numerous ” (1934, p 397) An evolutionary theory 
baaed on dominants, therefore, ignores a large numerical preponderance of species 
As all are the product of evolution and as all are concerned in whatever evolution 
is sow occurring, the theory cited can hardly be regarded as satisfactory 

In logic, ana in fact, a species, whether common or rare, is “successful" so 
long as It has a place m the sun Since none forever maintains place, none u 
permanently successful -*Evolution is not a record exclusively of “successes, 
it is a story of the origin and rise, decline and extinction of all organisms, and 
withal is one so consistent that we can hardly suppose that there ever have been 
or ever will be any exceptions If we read evolutionary history aright, there are, 
in the last analysis, no "successful” species, for all eventually disappear 
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Darwinism is a theory of the transformation of organic forms by mass variation 
and “natural selection " The importance of numerical advantage is emphasized 
by iteration and reiteration but what has the theory to say of the less numerous 
and of the rare, that have undoubtedly been present at all stages of evolution? 
That they kept evolutionary pace with the more numerous species is demonstrated 
by their presence in every phylum today 

Despite the Darwinian “view of the necessity of a large stock of the same species 
for its preservation" (P1912, p 02), all species could not have developed by trans¬ 
formation of existing abundant species, for in that case the total number of species 
evolved would have been relatively small instead of extremely high as is actually 
the case It is not only natural to believe, but under the circumstances, it is a 
logical necessity to conclude, that many, probably most, species originate m small 
numbers Darwin seemed to view ranty as “the precursor to extinction" (lbicL, 
p 94), but it would seem equally well regarded as the normal state of a new form 
Willis defends this view in “Age and Area” and a distinguished geologist (R H 
Rastall) says “It may safely be assumed that any given species arises at a point, 
or within a very small area, and spreads outward by migration " (1929, p 170) 

On this eminently reasonable view, it must be concluded that, as a rule, species 
m their origin (and this is what Darwin was writing about) lacked the very thing, 
numbers, upon which success in evolution is said to depend 

De Vncs, concurring with Willis, notes that, “all over the earth and m every 
systematical group of plants the rule prevails that the most wide-spread species 
are the oldest " (1918, p 630) This principle of course applies to organisms 

only in the assurgent phases of their history but it makes numbers (before senes¬ 
cence) a function of the ages of organisms—quite a different thing from being the 
result of the * survival of the fittest " 

This essay presents evidence along about a dozen different lines, all to the effect 
that success in evolution does not depend on numbers Possession of great numbers 
is no guarantee of success, and lack of them no threat of failure Whatever then- 
relative average abundance, all organisms fluctuate in numbers On the numerical 
criterion, all must, therefore, be classed as both successful and unsuccessful The 
latter label fits all m the end, for whatever their quondam prosperity, all at length 
becomes senescent and finally extinct 
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A REVIEW OP THE NORTH AMERICAN SPECIES OP 
TEXANANUS (HOMOPTERA—CICADELLIDAE) 
NORTH OP MEXICO 


DWIGHT M DbLONG and RUTH V HERSHBERGER 
Ohio State University 

The genus Texananus was established by Ball in 1918 and Phlepnus ( Texananus ) 
mextcanus was designated as the genotype In characterizing this group Ball 
stated, “ with head narrower than pronotum, front rather broad, convex, 
widening above the antennae and approaching the eyes Vertex bluntly conical, 
the margin to the front rounding Pronotum large, broadly and evenly rounding 
in front, the lateral margin long, oblique and definitely carinate " 

The species occurring in the United States have been described in various 
journals (partly as PhUpstus ) An attempt has been made here to bring together 
all this material from various sources, illustrate the diagnostic characters of both 
sexes in so far as these are known, establish further synonomy and present a key 
for their separation T oreolatus with its sharp margined vertex and genitalic 
structures seems to be distinct from the other species A new subgenus Artdanus 
is suggested for it 

Certain groups of closely related species are found in this genua The short 
robust species of the ovatus group are represented by ovatus, var dtsttnclus, denti- 
culus, btalius, gladtus , lattpex, lotkropt, deltcalus, pergradus —probably the same 
as deltcalus — sonorus and deversus, a new species described below Pour species, 
superbus, angus, vermtculatus and oregonus, represent another small group T 
excultus, dorotkyae, tncurvafus and neomexteanus comprise another group of closely 
related species A fourth group is composed of graphteus, ptarmor, monttcolus and 
cumulaius, which are quite similar in form T decorus and dolus are similar and 
are closest in form to the ovatus group T rufusculus is rather distinct in type of 
genitalia It is probably most closely related to decorus 

KEY TO SUBGENERA 

1 Vertex convex above, sloping to margin which is thick although angled with the 

front Subgenus Texananus 

1' Vertex depressed on due behmd margin, definitely excavated the margin sharp, 

fdiaceous The face is more flattened' Subgenus Artdanus 

Submenus Aridtnua nov 

This group is characterised by a vertex narrower than the pronotum and which is definitely 
deprested or excavated on the disc, margin of vertex sharply angled with front, thin and foliaeeous 
The aedeagus of the male u composed of a single process with a broad erect basal portion 

Genotype Texananus oreolatus (Baker) 

Texananus areolatus (Baker) 

PhUpstus oreolatus Baker Can Ent 80 30, 1898. 

A broad, robust species, ivory white, tessellate with brown fuscous and black Length 

8 mm 

Vertex broad, about one-third longer on middle than next the eyes. Color—entire insect 
mottled or tessellate, anterior margin of vertex alternating with ivory and black spots Irrora- 
tions of elytra often forming definite areolar spots. 

Ffnule seventh stemlte with posterior margin broadly shallowly emaiginate, a short¬ 
y-shaped notch at apex, a brown spot on either side. Male pistes short broad, rounded, almost 
—pfrhrMUf Aedeagus co mp o se d of a basal portion which is enlarged donally and produced, 
be arin g a narrowed, anteriorly curved, dorsal process. A long ventral process is narrow and 
produced caudslly Pygcfer short, broadly truncate posteriorly 
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Thi* species wu originally described from specimens collected m Ksnsss. It Is a typical 
prairie species and has been found only in areas of prairie m the central states, particularly those 
in the Mississippi and Missouri valleys. 

Subgenus Texumms Ball 

The vertex margin is angled with the front but thickened Vertex convex above, sloping 
to the margin 

KEY TO SPECIES OF SUBGENUS TEXANANUS 


1 

l 1 

2 

2 ' 

3 

3* 

4. 

4' 


5 

ft* 

e 

S' 

7 
7' 

8 
8 ’ 
8 
9' 

10 


10 * 

11 

11 ' 

12 

12 ' 

18 . 

18 ' 

14 . 

4 


Nmth segment with a tubular ovipositor (female) 2 

Ninth segment without a tubular ovipositor but with two triangular or rounded plates 
(male) 14 

Median portion of seventh stemite produced beyond the posterior margin of the lateral 
angles 8 

Median portion of seventh stemite either excavated or notched not as long as lateral 
margins 4 

Posterior margin of seventh stemite roundedly produced from base to form a pair of 
median approximate rounded teeth rufusculus 

Posterior margin of seventh stemite with four distinct teeth on median half The 
outer tooth on each aide separated from the inner pair by a rounded notch denticul+s 
Seventh stemite short, posterior margm concavely rounded notch at middle appearing 
square with lateral margins parallel latkrop* 

Seventh stemite without parallel margined notch or, if U shaped, without concave 
posterior margin 6 

Posterior margin of seventh stemite broadly excavated without a median notch 6 

Posterior margm of seventh stemite either not broadly excavated or, if so excavated, 
with a median notch 10 


Lateral portions of preceding stemite conspicuous at lateral margins or along posterior 
lateral margin of excavation of seventh stemite 7 

Without visible lateral portions of prece d i n g stemite in excavated portion of seventh 
stemite 9 

Lateral portions of sixth stemite decidedly produced on posterior lateral margin of 
seventh stemite doroikyae 

Visible lateral portions of sixth Btemite smaller, less conspicuous, usually not produced 
posteriorly 8 

Seventh stemite long with a rather deep and more nAirowed excavation neomextcanus 
Seventh stemite shorter more broadly excavated tncurvaius exeullus 

Seventh stemite broadly roundedly notched almost to base vermtculatus 

Seventh stemite with shallow excavation reaching not more than half way to base, 

super bus, angus, orggonus 

Posterior margin of seventh stemite with a deep, rather broad, V shaped notch at the 
base of which on either Bide is a distinct rounded notch The V-shaped median 
notch separated from the lateral rounded notches by a distinct tooth 11 

Median notch broad and shallow or with rounded apex 12 

Posterior margm of seventh stemite rounding from base without distinct lateral 
angles cumulaius grapktcus 

Posterior margm of seventh stemite with more distinct lateral angles monHcolus, mormor 
Seventh stemite with definite produced lateral angles 18 

Lateral margins of seventh stemite rounded from base to produced posterior margin— 
without lateral angles decorus, dolus 

Seventh stemite short, median notch shallow, very narrow at apex, 

ovaiust pergradus t lattpex, dMnctus 

Seventh stemite rather long, lateral angles strongly produced, broadly rounded Median 
notch extending more than half way to base, notch U-shaped broad at apex sonorus 
The aedeogus with a basal portion, donally produced and connected to ventral portion 
by a narrow, usually elongated pr ocess 18 
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26 
26* 
27 
27' 
28. 
28' 
20 

20 ' 

30 
301 

31 
31* 

32 

32' 

33 
88 ' 

34 


The aedeagus confuting of one process or with the basal portion broadly attached to 
body of aedeagus lfi 

Pygofer almost twice as long as plates neomextcanus 

Pygofer shorter than or not more than one-half longer than plates 16 

Pygofer shorter than plates dorolhyae 

Pygofer longer than plates 17 

Aedeagus conspicuously thicker on base and at middle than apic il portion pvgofer 
slightly exceeding plates excuhus 

Aedeagus tapered at base and at apex, slightly broadened at point of attachment to 
connective pygofer exceeding plates by about one-half their length tncurvatus 

The ventral portion of the aedeagus composed of a pair of divergent processes the 
dorsal portion single 10 

The ventral and dorsal portions of the aedeagus each composed of a single process 22 
Ventral aedeagus processes blunt at apex, enlarged by dorsal and ventral finger like 
processes oreionus 

Ventral aedeagus processes elongate slender at apex 21 

Ventral processes long, curved with a branched portion arising at ibout half their 
length vermtetdaius 

Ventral processes shorter straight or slightly curved at apex 21 

Male plates short and broadly rounded greatly exceeded in length by pvgofens super but 

Male plates triangular, bluntly pointed at apices almost as long us pygufem rufusculus 
Ventral portion of aedeagus straight pointed on ventral margin at apex with a pair of 
pointed teeth on dorsal margin just before apex ovatus & var dtsltncius 

Ventral portion of aedeagus bent or, if straight, without teeth or other projections 23 
Ventral portion of aedeagus bent abruptly ventrally then narrowed and pointed at 
apex deversus 

Ventral portion of aedeagus not bent abruptly near apex 24 

Dorsal aedeagus with the apex bifid latipex 

Dorsal aedeagus curved to form a pointed apex 25 

Ventral portion of aedeagus slender from base to apex not exceeding dorsal portion in 
length pergrada 

Ventral portion of aedeagus broader or, if Blender, longer than dorsal portion or both 26 
Styles notched at apex the outer margins produced and pointed laihropt 

Styles not notched at apex 27 

Ventral portion of aedeagus broad at base tapered narrowed to pointed a pex 28 

Ventral portion of aedeagus not tapered from base to apex 30 

Base of dorsal aedeagus portion broadened and thickened 29 

Base of dorsal aedeagus portion more narrowed dontfculus 

Thickened basal portion of dorsal aedeagus produced so os to leave only a small opening 
between projected portion and apex btattus 

Thickened portion of dorsal aedeagus not strongly produced opening between projection 
and apex broad sonorus 

Ventral aedeagus broadened and blade-like either throughout or near middle 31 

Ventral aedeagus about the same width throughout, not blade-like 35 

Ventral aedeagus Wade-like or broadened to near apex 32 

Ventral aedeagus broadened near middle or on apical half 33 

Ventral aedeagus distinctly longer than pygofer curved upward toward apex plates 
short, blunt, rounded gladtus 

Ventral aedeagus scarcely exceeding pygofer, slightly curved downward toward apex, 
plates longer, more produced, blunt at apex dotes*- 

Ventral aedeagus enlarged at about middle, dorsal aedeagus scarcely enlarged at 
base decor us 

Ventral aedeagus enlarged on apical portion just before apex, dorsal aedeagus decidedly 
thickened on basal half 34 

Styles short, blunt apical portion broad, slightly produced on outer margin 


marmot 
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94' Styles elongate, apical half narrowed and produced* apices narrow, blunt g rmp k icmt 

85 Ventral aedeagus curved upward at apex, donal aedeagus elongated, plates short, 

rounded, greatly exceeded by pygofen mtn Mctims 

85* Ventral aedeagus more slender, straight, donal aedeagus shorter, thicker at base, plates 

snore elongate, blunt at apex, excee ded less by pygofen ctmul ot m s 

Tsxananus rufuaeulos (Osborn ft Lathrop) 

Phkpnus rufusculus Osb ft Lath Anns Ent Soc Amer 16 840, 1028 

A rather large robust reddish brown species resembling superbus in general form Length 
7-7 M nun 

Vertex one-fourth longer on middle than next the eyes. Color yellowish with reddish brown 
trroratkmi, anterior border of vertex ivory yellow 

Female seventh stemite broadly, roundedly produced from base to a pair of short, broadly 
rounded teeth separated by a narrow notch Male plates rather long, triangular, with bluntly 
pointed apices. Aedeagus with a pair of ventral lateral processes which are divergent, and a 
median process which w enlarged at the base, abruptly tapered to a long, slender, tapering 
process 

Originally described from Ohio and Missouri, it has since been collected m southern hHtwk 
It has been collected only m moist woodland or wooded floodplain areas on rank grow ing 
herbaceous vegetation 

Tsxananus neomexlcanus (Baker) 

Phiepnus ueomexteanus Baker Psyche 7 18, 1885 

Related to excuUus and vuurvatus but with a much longer pygofer Length 7-8 mm 
Vertex produced and bluntly angled almost two-thirds as long at middle as basal width 
between the eyes 

Color Palo with few dark markings on vertex pronotum and scutdlum Elytra with 
b rown veins and rather heavily marked with brown pigment lines. 

Genitalia Female seventh stemite with broad, prominently produced lateral angles between 
which the posterior margin is broadly deeply, concavely excavated almost to base Portions 
of the preceding segment are visible at either side. Male plates rather long, apical half tapered to 
pointed apices. Style rather broad, the apex with a curved finger like pr o ce ss arising on inner 
margin curved outwardly Aedeagus attached to connective at about its middle. The median 
portion broadened The basal portion narrowed and extending dorsally, the apical third 
narrowed, recurved on basal portion and tapered to a slender apex The pygofer is extremely 
long, almost twice as long as plates. 

This was described from New Mexico and is found only m the southwestern states 

Texanssus excottua (Uhler) 

Jassus exculius Uhler Bull U S Geol ft Geog Surv 8, 467, 1877 

Related to and resembling superbus in general form and rise. Length 6-6 5 mm 
Vertex about one-fourth longer on middle than next the eyes. In color the vertex, pronotum 
and scuteUum are tawny yellow, the elytra are daricer browhish 

Female seventh stemite broadly excavated two-thirds the distance to base Not far from 
the lateral margins on each side, the sides of the sloping lateral maigm are slightly produced and 
rounded Portions of the underlying segment are exposed at the sides of the excavation Male 
plates broad triangular, apices bluntly pointed Aedeagus with a basal, dorsally produced process 
which is tapered and bluntly pointed dorsally Apical portion narrowed, tapered to a dander 
pointed apex which is curved dorsally and anteriorly, almost touching the basal por ti on, Pygofen 
short and pointed, not exceeding plates 

Originally described from the southern states, it occurs throughout the eastern and central 
states 

Texananaa dorothyae DeLong 

Temmams doreikyts DeLong Anal Esc Nac deCien Biol 1 887,1888 

Related to excuUus and tucunahu Length 6.5 mm 

Vertex bluntly angled almost one-half longer at middle than next the eyes, lass than twice 
aa wide between eyes as median length Color yellowish with pale brownish maridngs. 
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Female seventh stenute short, broadly concavely excavated almost to base, the lateral 
portions of the underlying segment conspicuous for their entire width beyond the seventh 
stemite Male plates rather broad, triangular, apices pointed Plates as long as or exceeding 
pygofers, which are bluntly produced and rounded at apex Aedeagus similar to excuUus, 
U shaped with the dorsal ends curved inwardly sometimes proximal The basal, dorsal end n 
broadest gradually tapered to a slender pointed apex 

It occurs in the southwestern states The types are from Texas, Ancona and Mexico 

Texananus incur? atus (Osborn & Lathrop) 

Phlepstus incurvatus Osb & Lath Anns Ent Soc Amer 16 346, 1923 

A species with the head distinctly ungulate related to neomexteanus Length 6 6-6 7 mm 
Vertex a little wider than length at middle nearly twice as long at middle as next the eyes 
Color gray irrorate with fuscous 

Female seventh stenute rather short broadly, deeply, roundedly excavated almost to the 
base The lateral portions of the preceding segment visible at either side of the excavation 
Male plates elongate triangular, with acutely pointed apices about two-thirds as long as the 
pygofer The style is rather short and brood with an outwardly curved finger like process at 
apex originating on the inner margin The aedeagus is U shaped As compared to neo 
mexteanus the portion of the aedeagus is more narrowed at the point of contact with the con 
nective than in neomexteanus In tncurvalus the pygofer exceeds the plates by about one-half 
their length in neomexteanus the pygofer exceeds the plates by about their length 

This species was originally described from A neon a specimens It occurs in the southwestern 
United States und Mexico 

Texananus oregonua Bali 

Texananus oregonus Ball Pan Pac Ent 8 85 1031 

Related to superbus but with distinct male genital structures Length 6 6 mm 
Vertex bluntly angled about two-thirds as long at middle as basal width between the eyes 
Color brown with black markings at ends of tlavul veins along posterior margins of elytra 

Female seventh btermte with lateral margins sloping to posterior margin which is broadly 
rather shallowly excavated lest, than half the distance to the base Mule plates short and brood 
together semicircular in shape, exceeded in length by the pygofers The dorsal median process 
of the aedcugus is broad at base narrowed and curved apically The two ventral, lateral 
processes are broadened dorsoventrolly and in lutend view are broadened at the apex and notched 
producing lingerlikc processes which extend dorsally ventrally and cuudally 

This sjnicies was originally described from Oregon Washington and California uui has 
since been taken in Arizona 

Texananus venniculatus DeLong 
Texananus vermtculatus DcL Ohio Jour Sd 38 42 1938 

Related to superbus which it resembles in general appearance Length 6 mm 
The vertex is blunt almost twice as wide between eyes as the median length Color yellowish 
with brownish And black markings 

The female seventh stemite is deeply and rather sharply excavated almost to base, forming 
a broad V-shaped notch with the apex widened Male plates short and broad, broadly rounded, 
together ap[>ennng semicircular in shape The aedeagus with three processes The median 
portion is short enlarged at base and curved dorsally The two lateral processes are long, 
slender < urved dorsally then ventrally at apex A short branched process arises at about one- 
third the distance to apex The pygofer is long and blunt at apex 

This species was described from specimens collected in Arizona and Texas 

Texananus superbus (Van Duzee) 

Pkiepstus superbus Van Duzee, Trans Amer Ent Soc 19 81, 1892 
This species w broad narrow headed and robust Length 6 mm 

Vertex roundedly ungulate about two-thirds longer on middle than next the eyes Color 
pale brown irrorate with black and dark brown 

ft The female seventh stemite is broadly excavated half way to the base The apex of onargi 
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nation occupying about one-third of the entire width bel w eui the lateral amiea la tnmqsta. 
Male platea short, broad, together se mi c ir cular Aedeegus with a pair of long ventral proceHss 
which are abruptly narrowed on dorsal margin near apex and produced in narrow pointed apices. 
Dorsal process short, sickle-shaped, with the curved apex directed dorsally and anteriorly 
Pygofer long, tapered, concavely narrowed on ventral margm to a rather pointed apex. 

Originally described from specimens from North Carolina and Ariaona, it is a rather widely 
distributed species occurring throughout the southern United States and in several of the more 
northern states it occurs on grasses m meadows and pastures 

Texanaanfl aligns DeLong 

Texananus anpu DeLong Ohio Jour Sci 38 49, 1088. 

Related to superbus and the Mexican species curtus but with distinct male genital characters. 
Length 6-6 5 mm 

Vertex bluntly angled, about one-third longer at middle than length next the eyes. Color 
brownish with darker brown markings. 

Female seventh stemite broadly, angularly excavated more than half way to base, the apex 
of excavation rounded Male plates broad, rather short and bluntly pointed, almost rounded, 
at apex Aedeagus with three processes as in super bus y a pair of straight pro cess es between 
which is a median portion with an enlarged base and an elongate slender apical two-thirds which 
is curved upward The pygofer is elongate and blunt at apex, about twice as long aa plates, but 
shorter than superbus 

Described from specimens collected in Texas, Oklahoma and Kansas 

Texananus decants (Osborn & Ball) 

PkUpstus decorus Osb & Ball Proc. Ia. Acad Sd 4 230, 1897 

A rather short, robust species with flaring elytra Length 6 mm 

Vertex broadly, roundedly angulate, about one-third longer on middle than against the eyes. 
Color white marked with tawny, a transverse pale band on vertex Elytra! commissural line on 
clavus with ivory white lobate spots 

Female seventh stemite with lateral maigmf rounded to posterior margin which is almost 
truncate, median third broadly, deeply excavated, with a broad, but not rounded, apex at the 
middle extending two-thirds the distance to the base. Male plates short and narrow, triangular 
apices roundedly angled. Aedeagus with a long, slender, blade-likc ventral process and a rather 
king, slender, dorsal process with apical third curved dorsally 

Originally described from Nebraska and Iowa, it occurs commonly in grassy areas throughout 
the United States and the Missihuppi and Missouri valleys 

Texananus dolus DeLong 

Texananus dolus DeLong Pan Pac Ent 14 180, 1088 

Related to decorus but with longer male plates and a broader aedeagus. Length 6 6 mm 

Vertex broadly rounded, about twice as broad between eyes as median length Color white 
marked with brown Elytra with a pale margm and spots along commissural Hne. 

Female seventh stemite short, almost truncate, posterior margm with a V-shaped median 
notch about two-thirds the distance to base. A small notch on side walls of median notch either 
side is rounded to posterior margin Male plates triangular and slightly divergent, apices bluntly 
rounded Aedeagus in lateral view with a rather broad ventral portion which is pomted at apex 
on lower margin, the dorsal sloping to ventral margin, dorsal portion twice curved, the apical 
portion sickle-shaped, apical half tapered and pointed, curved dorsally and anteriorly 

This species was originally described from Utah and has been taken only in the Rocky 
Mountain region 

Texananua aenorna (Ball) 

Texananus sonorus Ball Bull Brook. Ent Soc 31 18,1086 

Related to denbculus which it closely resembles in type of male genitalia. Length, female, 
6mm 

In coloration it is rather distinct with a pale, conspicuous commissure with the vermkulate 
lfllha fine and more numerous along the white commianire The female seventh ste mite is rather 
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long with a rather broad U shaped notch reaching more than half way to the base. The lateral 
angles are produced and rounded or bluntly angled The male plates are broad and short, 
together appearing semicircular The aedeagui is c o mp osed of two portions. The doraal 
portion is sickle-shaped with a rather large base. The ventral p or ti on is almost straight, tapered 
from base and narrowed to form a pointed apes. 

The type specimens in the Ball Collection in the U 8. National Museum have been —»«**«** 
and the accompanying illustrations made from the types. 

Texananua ovatus (Van Dusee) 

PkUpnus ovaius Van Dusee, Trans Amer Bnt Soc 19 79, 1893 

A smaQ^peaes, broad, short, ovate with a rather uniform brownish color Length 5 mm 
Vertex bluntly angled, median length one-third to one-half greater than next the eyes 
Color dull yellowish with brownish inorations 

Female seventh sternite with lateral angles rather prominent between which the posterior 
margin is broadly, rather shallowly excavated. At the apex of the excavation is a small V-shaped 
notch Male plates quite short, broadly rounded, broader than long and decidedly exceeded by 
the pygofers The inner margins of the plates are divergent Styles long, the apical two-thirds 
is narrow and rather broadly, bluntly rounded at the apex The ventral portion of the aedeegus 
is straight, and rather heavy, sharply pointed on the ventral caudal margin and with a pair of 
pointed spines or teeth on the doraal margin at the point where it begins to dope to the ventral 
apical pointed tip The dorsal portion is concavdy rounded on the dorsal margin either side of a 
median, broad, slightly produced tooth The median portion just beyond tooth thickened, the 
apex is narrowed to a slender sharp pointed tip which is curved strongly dorsally and anteriorly 
This species was described from specimens collected in Texas and is known to occur only in 
the southwestern states 

Texananue ovatus var dlsthactua (Lathrop) 

PkUpnus dishnctus Lathrop Ohio Jour ScL 17 129, 1918 

The coloration is conspicuous, being ivory white marked with black or dark brown The 
elytra are ivory white with dark markings 

Although slightly larger than ovaius and with a striking color pattern this form cannot be 
separated from ovaius, having identical male genitalia In view of the color pattern It has been 
placed os a varietal form under ovaius 

All the specimens that have been observed have been collected in the southeastern portion 
of the United States 


Texananua biattus DeLong 

Toxananus btalius DeLong Pan Pac Bnt 14 185, 1988 

Closely related to lahpex and porgrada Length 8,5 mm. 

The vertex is bluntly angled, about two-thirds as long at the middle as the basal width 
between the eyes The color is dull yellow with dark brown markings, the elytra are emmy 
white rather sparsely marked 

The male plates are short, together almost se mldi cularly rounded- Styles broad at base, 
the apical two-thirds elongate and slender, blunt at apex, pointed on the inner margin The 
ventral portion of the aedeegus in lateral view is broadened at the base and tapen to a slender 
pointed apex. The dorsal portion is sickle-shaped with the base thickened and broadened 
The apical half is slender and tapers to a sharp pointed apex. 

Th* species was described from material collected in the Davis Mountains of Texas. 

JPtxaaanus deversua xl sp 

In form, appearance and coloration resembling ovaius but slightly larger and with distinct 
genitalia. Length male, 5 5 mm., female, 5 mm. 

Vertex blunt, scarcely angled, more than half as long at middle aa basal width be t wee n 
the eyes. * 

Color Appearing pale brown, gray with ramose brown pigment lines. Vertex with a pale 
brownish triangular spot just above and either side of apex. A minute black spot just above 
dttfa ocelli*. The basal half of apex rather heavily marked with brownish irroratfena. Proao tmn 
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rather heavily marked with brown Scutcllum pale with three small black dots on central portion, 
two just back of margin of scutcllum Elytra with a pale border along scutcllum and a pale 
commissural lobate area 

Genitalia The female seventh stemite short, lateral angles rounded, posterior margin 
broadly concavdy angularly excavated from lateral angles to a short median V-shaped notch 
which extends almost to the base. Male plates short, two-thirds as broad as long, apices bluntly 
pointed Styles long and narrow, apices blunt Dorsal portion of aedeogus with terminal 
portion sickle-shaped curved upward Ventral portion elongated, extending caudally with apex 
curved downwardly, then apically, narrowed and sharply pointed 

Holotype male, allotype female and female para types collected at Brownsville, Texas, 
May 25, 1930, by D J and J N KnuU 

Texananus dentkulatus (Osborn and Lathrop) 

Phlepstus denttculatus Osb & Lath Anns. Ent Soc Amer 16 345, 1923 
A small species resembling avatus, but smaller Length 4 25 to 4 75 mm 
The vertex is distinctly angulate but blunt at apex, nearly twice as long at middle as length 
next the eyes Dull gray to pale brownish marked with darker brownish irrorations 

The female seventh stemite is produced to form blunt but prominent lateral angles The 
posterior margin is rather deeply roundedly excavated between the lateral angles and the median 
produced half which it notched so as to form four median produced teeth The outer two are a 
little longer and more separated than the central pair Male plates short, rather blunt and 
rounded at apex Style elongate, basal half much broader than the apical half The aedeagus 
is composed of two portions The ventral part is rather broad at base and gradually tapers to a 
narrow, pointed caudally directed apex The dorsal portion is sickle-shaped, open upward 
The basal dorsally directed part is short and thick, the apical portion is narrow and curved 
The species was described from specimens from Los Banos California 

Texananus gUulius DeLong 

Texananus gladtus DeLong Ohio Jour Sci 88 41, 1988 
Closely related to avatus Length 5 mm 

The vertex is bluntly angled, two thirds as long on middle as width between the eyes at the 
base. Color dull yellowish with dark brown markings and with pale commissural line. 

The female seventh stemite is broadly, shallowly excavated with a short V shaped notch at 
the center The male plates are broader than long, broadly rounded The ventral process of the 
aedeagus in lateral view u blade-like protruding beyond the apex of the abdomen bent upward 
and narrowed on the apical portion The dorsal portion u connected to the ventral portion by a 
long narrow stnp The dorsal portion is curved twice concavely upward The basal portion is 
broadly shallowly concave, the apical portion is more deeply concave with a slender apical 
portion which is curved caudally 

This species was described from specimens from Anxona and Texas 

Texananus delicatua (Osborn & Lathrop) 

Phlepstus deltcatus Osb & Lath Anns Ent Soc Amer 16 347, 1928 
Resembling avatus m form and general appearance Length 5 mm 

The vertex is broadly, bluntly angled The color is pale gray or brown with darker 
irrorations 

The female seventh stemite is short, the posterior margin is broadly, concavdy excavated 
Lateral angles produced and prominent 

This species was described from a single female specimen collected at Palm Springs, Cali 
forma In view of the similarity of the females of this group of small species it has not been 
possible to definitely determine the identity of the male It is quite probable that pergradus is a 
synonym of deltcatus 

Texananus pergradus DeLong 
Texananus pergradus DeL Pan Pac Ent 14 185, 1938 

Resembling avatus and closely related to it The ventral process of the aedeagus is slender 
and unbranched Length 4.5 to 5 6 mm 
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The vertex is bluntly angled about two-thirds as long at middle as the basal width but ween 
the eyes. Color pale brown with darker brown markings. In well marked specimens with a 
broken brown band between the eyes on the disc. The three pale commitiral spots on elytra 
distinct. 

The female seventh stemite with prominent lateral angles betwe en which the posterior 
margin is rather strongly and broadly excavated, with a short, brown margined, V-shaped notch 
at apex of excavation Male plates broad and short, together appearing semicircular 8tyiea 
elongate, broadened at base, constricted near middle with apex bluntly pointed. The ventral 
portion of the aedeagus is very slender and delicate and is rather short The donal portion is 
sickle-shaped, the base of which is thickened, the apex of which is more slender and strongly 
curved dorsally and anteriorly 

The type specimens of this species are from New Mexico, Texas and Utah Its distribution 
» through the southwestern states. 


Texanaaus latipex DeLong 

Ttxananus laUpex DeLong Bull. Brook Bnt. Soc 38 134, 1043 

Related to owUus and Uukropt but with distinct genital structures. Length 0 mm 
The vertex is bluntly angled and almost twice as wide between the eyes at the base as its 
median length The color is pale brown with dark brown markings Elytra heavily marked 
with dark brown, the three pale commissural spots distinct. 

Female seventh stemite with posterior margin rather deeply, broadly excavated between the 
prominent lateral angles Male plates short with blunt apices The styles are elongate, rather 
slender, broadened at base, constricted at middle, bluntly pointed at apes The ventral portion 
of the aedeagus is rather long and slender, tapered to an acute tip Dorsal portion broad at base 
with a dorsally curved basal process and a long curved nckle-Hke apical portion which is bifid at 
apex forming two prominent teeth 

This is a rather common and widespread species in the western United States Specimens 
in the type senes arc from Anxona, Idaho, and Nevada It has since been reported for 
California 

Texaninus lathropi (Baker) 

PhUpnus laikropt Baker Phil Jour Sea 27 130, 1000 

Pkelpstus annulatus Osborn ft Lathrop Anns Ent Soc Amer 16 342, 1023 (homonym) 

A small species belonging to the ovaius group Length 6-0 0 mm 

Vertex blunt a little longer on the middle than length next the eyes The vertex, pronotum 
and scutellum ore yellowish with brown irroratkms The elytra are white or pole with dark 
irrorationi and dark pigment lines 

The female seventh stemite u quite short The lateral angles are prominent, produced, 
between which the posterior margin is broadly, shallowly excavated with a deep quadrangular 
excavation more than half way to the base at the middle. The male plates are very abort and 
broad, slightly bluntly produced at the apex Styles rather narrow, slightly enlarged at base 
Apex appearing notched at middle with a short, blunt, produced tooth on inner margin and a 
more produced blunt process on outer margin. The basal portion of the aedeagus is straight 
and rather slender, slightly enlarged at base. The dorsal portion is sickle-shaped with a king 
basal handle like process 

This species was described from Oregon 

Texananua manner (Sanders ft DeLong) 

PhUpntu marmor Sand ft DeL Proc Ent Soc. Wash 20 162,1023 

Resembling graph$cus m general appearance but more conspicuously marked and easily 
separated by the shorter broader male styles. Length 5.0-6 mm. 

Vertex roundedly produced, two and one-half times as wide as long Elytra short and 
broad 

Color Duty white, vertex with fuscous mottling near the apex and a pair of darker spots 
at hpf* near eyes Pronotum with anterior margin marked with dark brown, posterior p ortio n 
unmarked. Elytra pale with faint markings giving a mottled appearance. 
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Genitalia Female seventh ite r nl te rimflar to graphical The lateral angles are more 
p ro du ced and minded. The posterior margin is angularly excavated on the median half so as to 
tom a median broad V-shaped notch and a smaller rounded notch on either side be t we en this 
and pos te rior margin. The male plates are short and broad, bluntly pointed at apex. The styles 
are short, broad at base and while n ar r o we d are rather broad at apex which is bluntly pointed on 
the outer margin. The ventral portion of the aedeagus is shorter and more narrowed than 
graph i cal The dorsal portion is sickle-shaped with the ventral portion broad or thickened, the 
gi flod er 

This tpecues was described from specimens collected at Onah, Manitoba, July 34, 1910, from 
J un ip mmi homontaHs It has not been recorded for other localities 

Texsnanns cumulates (Ball) 

PhUptius camakUus Ball. Can Ent 83 303,1900 

Pkkpmu noiahpas Osb ft Lath Anns Ent Soc. Amer 16 848, 1933 

A very short, broad species with the vertex scarcely longer at middle than at the eyee Length 
6*4JI mm 

The color is dark brown or reddish brown due to numerous irrorations and reticulations 
The female seventh stemite is roundedly produced from base to a narrow, rather shallow, 
emargination either side of a broad V-shaped notch which extends half way to base. Male plates 
broad, short, triangular with bluntly pointed apices, aedeagus with a rather long, slender ventral 
process and a dorsal process which is rather broad at base, narrowed apically and curved doraally 
Pygofers short and with apices bluntly rounded 

This species was described from Colorado It has been collected in several of the western 
states and occurs on bearbeny, Arctostaphylus , where this plant is growing on sandy areas along 
the Great Lakes. 

Ttxananus graphical (Ball) 

PkUpstui graphical Ball Can Ent. 33 391,1900 

Similar to camalatui m general form and appearance. Length 7 mm 
Vertex broad, scarcely longer at middle than length next the eyes. Color dull straw yellow 
with brownish irrorations The pale commissural line on elytra distinct 

Female seventh stemite long, lateral margins sloping to posterior margin which is deeply, 
roundedly excavated either tide of a deep V-shaped median notch These form a sharp pointed 
tooth on each side of notch and a blunt tooth on edge of anterior margin at each side. M ale 
(dates short, bluntly pointed on apices Styles long, broad at base, the apical half quite narrow 
Aedeagus with the ventral portion narrow, blade-like with the apex pointed. The dorsal process 
narrow at base, thickened on middle half, narrowed on apical third and curved doraally The 
pygofer is bluntly angled at apex. 

It was described from Colorado and Nebraska 

Tsxansnus DeLong 

Ttxananus monticohu DeLong Bull Brook Ent Soc 88 136, 1948 

Related to camaUUut but with different genital characters. Length 8 6 mm 
Vertex more than twice as wide at base as median length, broadly, bluntly angled. Elytra 
short and broad Color pale yellowish marked with brown 

Female seventh stemite similar to graphical but the lateral angles are more produced. The 
posterior margin is excavated by three notches The median notch is broadly V-ahaped extending 
more than half way to the base, on either nde of which is a rounded notch next posterior margin 
plates strongly convexly rounded, apices blunt and rounded, inner margins straight to the 
apices. Styles elongate, rather broad, with blunt apices. Aedeagus with the donal pro apes 
elongate, apex narrowed and curved doraally, enlarged at middle The dorsal portion Appears - 
to He in the concavity of the long slender ventral portion which curves donally caudaHy to the 
dorsal portion. 

Originally described from specimens collected in New Merioo and Utah 



A STUDY OF THE PROPORTIONS OF MALE AND FEMALE 
MOSQUITOES IMMEDIATELY AFTER EMERGENCE 


CHARLES OTTO MASTERS, 

Western Reserve University, 

Cleveland, Ohio 

During the recent war, while the author waa doing malaria survey work in 
Assam, India, some problems were studied using cuhcines which were so extremely 
abundant A filthy open-sewer flowed directly through the village of Dibrugarh 
in Upper Assam, and served as the breeding place of millions of adult mosquitoes 
which swarmed through the huts during the night 

Almost all of these were of the species Culex (Culex) fattgans Wiedemann 1828 
but a few Aedes ( Stegomyto ) albofnctus Skuse 1894 were collected The question 
naturally arose as to whether or not the adults emerged in greater numbers during 
the evening than they did at other times, and what the proportions at various times 
were of males and females 

Because of obvious restrictions during war time, traps could not be set over the 
breeding places in the village which would have been an ideal method, but instead 



Pio 1 1 mergence of adult mosquitoes from collection number one 

large numbers of fourth ms tar larvae and pupae were collected and taken to the 
laboratory for their emergence Possibly this transfer changed the time when 
they would have normally emerged and even possibly the sex may have been 
changed, but records were kept anyway for study Eight hundred sixty (860) 
adults emerged in the laboratory 

The larvae and pupae were collected at random along the edge of the sewer 
and placed in narrow-mouthed litre bottles which were kept in the laboratory 
where the temperature ranged between seventy and eighty-five degrees Fahrenheit 
Erlenmeyer flasks were inverted and placed over the mouths of the bottles The 
adults emerged and rose into the flasks where they remained At regular intervals 
tip flasks were removed and their contents identified 
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Bottle Number One The first larvae and pupae collected emerged as shown 
in Pig 1, Graph I within thirty-three hours The largest, number emerged during 
the hours between ten m the morning and two m the afternoon The ratio of 
males over females was approximately two to one at all hours except at six o’clock 
m the evening 



Fig 2 Emergence of adult mosquitoes from collections two three four and five 



Fig 3 Ratio of male to female mosquitoes at various times during the day 


Bottles Number Two, Three, Pour, and Five The results of these four 
were combined because of their similarity The procedures were identical 
With the exception of the pulsation of adults which occured six hours after the 
apparatus was set up, most of the adults emerged during the early evening and 
night (Fig 2) This was in contrast to the first larvae and pupae collected Possibly 
the fact that these first ones were collected early in the morning had something to 
do with their relative early emergence 
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Of particular interest, however, was the ratio of the males and females at various 
times during the day As seen by Fig 3, Graph III there was a tendency for the 
males to outnumber the females during the day but at night the sexes became 
equal m number or else the females became more abundant 

Two years later, in Ohio, the author set up a similar apparatus using a five- 
gallon bottle Adults were reared from the eggs Culex temtans Walker, common 
m local rain barrels, was used The results were as shown by Fig 4 



Conclusions based on so little evidence are of little real value but it was extremely 
interesting to note that males emerged first dunng the first four days whereas 
females continued to emerge throughout the entire week In all, one hundred 
sixteen males and one hundred twenty-five females emeiged 


National WlldUfa Federation Announces Nation-Wide 
9600 Conservation Poster Contest 


Again this year the annual national Conservation Poster Contest will be sponsored by the 
National Wildlife Federation, announced D C Gleeaon, Director of (he Servicing Division 
The purpose of the contest is to develop nation wide interest particularly among young people, 
In the need of restoration And conservation of our natural resources 

The Wildlife Poster Contest is open to all students in the United States from the seventh 
through the twelfth grades in high schools The contest will be divided into two groups with a 
separate prise for each Group No 1 will cover all contestants in the seventh, eighth, and ninth 
grades, and the first pnse in this category will be 610000 Group No 2 will cover the high 
school grades through the senior year, and the first prise for this group will be 6200 00 All 
entries must be received by January 10 1060 All awards will be made in connection with 
National Wildlife Restoration Week celebrated the first week of Spring in 1060 Other prises 
ranging from $100 00 to $10 00 will be presented 

The subject of the poster is Soil and Water—and Their Products Entries may be based 
on a general theme of these basic natural resources and may include Soil Use, Conservation 
Practices, Forestry, Wild Flo were Plantlrfe, Animals, Birds, Fish, Water Resources, Pollution, 
and Flood Control A conservation slogan should appear on the poster with no other printed 


matter 

Last year, over two thousand entries were received from all parts of the United States 
The winning poster was drawn by Shirley Kabe), a student of Bennett High School in Buffalo, 
New York. 

Rules ofthe Wildlife Poster Contest may be obtained by writing to the National WildlCfi 
Federation, Washington, D C The poster judges will be announced at a later date 








SUMMARY OP LITERATURE ON NUTRIENT MEDIA USED IN 
CULTURING LIVERWORTS 

EDWIN E GELDREICH, JR , l 
Department of Botany, University of Cincinnati, 

Cincinnati 21, Ohio 

During the course of recent investigations into the growth of liverworts, it was 
found that the information pertaining to the nutrient solutions, which had been 
used, was widely scattered and often difficult to find In the following an attempt 
has been made to give a brief survey of this material m such a way that the com¬ 
position of the various media may be compared and evaluated In several 
instances when the quantities were not given in grams per liter, this data has 
been added m parentheses in a thud column, for the purpose of conformity and 
comparison The arrangement is chronological 

Marchal (1900) reported that he had cultured Cephalotta byssacea successfully 
on the following nutrient solution 


NH, (NO,) 

1 OOg 

K.SO, 

0 60 

CftSO, 

0 60 

MgSO, 

K.HPO, 

0 60 

0 60 

Pe(SO«), 

0 01 

Diatilled water 

Adjusted to pH 7 0 with 10 per cent KOH 

1000 00 ml 


Dachnowski (1907) used Knop’s solution modified in concentrations of 01 
per cent to 0 4 per cent, with 0 3 per cent used most often, for culturing 
Marckantta polymorpka m the study of the development of rhizoids and the forma¬ 
tion of gemmae This was made up of the following 

MgSO, 0 0075 g 

Ca(NO«)t 0 0300 

K.HPO, 0 0075 

KC1 0 0035 

FeClg trace 

Distilled water 1000 00 ml 

Osterhout (1907) used two nutrient solutions for the culturing of gemmae 
of Lunulcrta successfully for 200 days,—the duration of the experiment 

Nutrient Solution A 

cc of 3/82 Molar 

NaCl 1000 cc (5 4803 g) 

MgCU 78 (0 6964 g ) 

MgS0 4 38 0 4288 g ) 

KC1 22 (0 1638 g) 

CaClt 10 (0 1040 g) 

Distilled water (1000 ml) 

On solution A, which was diluted artificial sea water, 1 there was a 1201 per 
cent increase in the length of the thallus Another solution (solution B) which 
he also used gave almost equal results, a 980 per cent increase in the length of 
the Lutndarta thallus 

Nutrient Solution B 

cc of 8/32 Molar 

NaCl 1000 cc (5 4803 g) 

KC1 22 (0 1638 g) 

CaCli 10 (0 1040 g) 

Distilled water (1000 ml ) 


(5 4803 g) 
(0 6064 g ) 
(0 4288 g) 
(0 1638 g ) 
(0 1040 g ) 
(1000 ml) 


(6 4803 s) 

(0 1638 g) 
(0 1040 g) 
(1000 ml ) 


l I wish to expre as my appreciation to Dr Margaret Fulford for much helpful criticism 
in reading the manuscript 

■The artificial sea water was prepared from Van t Hoff's formula which has the same 
constituents but at H M strength * 
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Kilim* (1911) reported favorable results 
Marchal for the study of cultures of hepaticB 

NH 4 (NO.) 

K t (S0 4 ) 

Mg(S0 4 ) 

Ca(S0 4 ) 

(NH 4 ),K> 4 
Fe(S0 4 ). 

Distilled water 


a nutnent solution devised by 
his included the following 

l OOg 
0 50 
0 50 
0 50 
0 50 
0 01 

1000 00 ml 


Buch (1020) reported good results with a nutnent solution which he had used 
in a morphological and physiological study of Sphenolohus Mxchauxx t Pellta 
eptphylla, Blepkarozta ctltans , and Cepkalozto btcusptdoia It contained the 
following 

K,HP04 0 80 g 


MgS0 4 

CaCl, 

FeCl, 

Distilled water 


0 90 
0 30 
trace 

1000 00 ml 


For his studies with the protonema of these species, Buch altered his nutnent 
solution and made a solid medium with the addition of agar as follows 


KNO, 

0 12 per cent 

a 20 

k,hpo 4 

0 08 

(0 80 g ) 

MgSO* 

0 03 

oaog) 

CaCl, 

0 03 

(0 30 g) 

FetCl, 

trace 

( trace) 

Agar 

Distilled water 

2 00 

(20 Og) 
(1000 ml) 


Lilienstem (1927) used both Uspenski’s and Detmer’s solutions plus two per 
cent agar for cultunng Marchantia polymorpha m a morphological and physio¬ 
logical study The composition of these two nutnent solutions is given below 


Uspenuki Nutrient Solution 

KNO, 

MgSO* 

Ca(NO|)i 

KH.PO* 

KtCO # 

Fc,(S04). 

Distilled water 

pH of nutnent solution 7 ft 


Detmrr Nutrient Solution 

Ca(NO»)t 
MgClj 

4 

- 04 

KeCli 

Distilled water 

The pH of the solution 0 8 


MgSO 
& 


m 


0 

0 

0 

0 

0 

0 

1000 


02500 
02500 
10000 
02500 
03460 
00125 
00 ml 




1 00 
0 25 
0 25 
0 25 


t 


trace 

1000 00 ml 


Ehnng (1934) used the following four solutions on Marchanha polymorpha, 
Lunularxo crucxaia , and Riccxa fluxions with success 


"a" Nutrient Solution 


NaNO, 

0 0200 per cent 

(oaoog 

CaCl. 6 H 1 O 

4) 0100 

(0 100 E 

MgSO* 7HiO 

0 0100 

(0 lOOg 

KH|P0 4 

0 0100 

(0 100 c 

FeS0 4 7H.0 

0 0005 

(0 005g 

Distilled water 


( 1000 ml 

(Approximate salt concentration 0 05 per cent) 




No 5 


CULTURING LIVERWORTS 


108 


^ Nutrient Solution 
KNO, 0 010 per cent 

CaSO, 3H|0 0 020 

KHjPO« 0 020 

MgSO, 7H,0 0 020 

Fe,0, 0 0Q3 

Distilled water 

(Approximate salt concentration 0 07 per cent ) 

“y ' Nutrient Solution 
KNO, 0 1000 per cent 

Ca,(P0 4 ), 0 0600 

MgSO, 7H,0 0 0600 

FeS0 4 7HtO 0 0006 


KNO, 0 1000 per cent 

Ca,(P0 4 ), 0 0600 

MgS0 4 7H,0 0 0600 

FeS0 4 7Hrf) 0 0006 

Distilled water 

(Approximate salt concentration 0 2 per cent) 

“8 ’ Nutrient Solution 
NH 4 NO, 0 020 per cent 

Ca,(P0 4 ), 0 020 

KC1 , 0 020 

MgSO, 7H,0 0 020 

FeS0 4 7H,0 0 002 

Distilled water 

(Approximate salt concentration 0 08 per cent ) 


(0 lOg) 

(0 20 R ) 
(0 20 g ) 
(0 20 g ) 

(0 03 g ) 
(1000 ml) 


1 000 g 
(0 800 g) 
(0 600 g) 

(0 005 g) 
(1000ml ) 


(0 20 g ) 
(0 20 g) 
(0 20 g ) 
(0 20 g) 
(0 02g) 

(1000 ml ) 


Muller (1939) reported a nutrient solution used by Lorbeer which is a nutrient 
agar modification of the one used by Benecke 


NH 4 NO, o 200 g 

CaCl, 0 100 

KH,P0 4 0 100 

MgS0 4 0 100 

FeCl, 3H,0 0 006 


Agar 15 00 

Distilled water 1000 00 ml 


Also in the same year, Griggs (1939) reported a nitrogen free solution on which 
he had cultured Cephalottella byssacea successfully for three years The solution 
was a modification of one of the three salt nutrient solutions devised by Shive, 
but with only two-fifths the concentration 


KH,P0 4 1 226 g 

MgS0 4 7H,0 1 848 

CaS0 4 (anhydrous) 0 340 

iron as 

feme phosphate or 
feme chlorido, or 

feme citrate trace 

Distilled water 1000 00 ml 


(The pH of the solution was between 6 and 6 ) 

Voth and Hamner (1940) used the following nutrient solution successfully in a 
physiological study of Marehantta polymorpka 


MgSO, 

MgHP0 4 3H,0 
Mg(NO,), 8H,0 
CaSO, 

CaH 4 (P0 4 ), 

Ca(NOi), 

K,SO, 

kh,po 4 

KNO, 

Trace elements 
MnSO, 

Na,B 4 Or 

ZnCL, 

FeSO, 

(Osmotic concentration approximately 0 286 atmos 


0 1204 
0 1744 
0 2604 
0 1722 
0 1201 
0 2302 
0 1742 


K 


0 2723 
0 2022 


1 00 ml 


0 20ppm 
0 20ppm 
0 20ppm 
0 02ppm 
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Since then, we have successfully cultured plants of Lncolmeunea dyptata, for 
five months, on the nutrient solution described by Voth and Hamner above 
Voth (1941) later suggested the following nutrient solution as the one best 
for culturing Marchantia polymorpka 


KNO, 

Ca(NOi)t 

ass* 

MgS0 4 

Distilled water 


cc of 0 5 Molar 
1 0 
1 4 
1 2 
0 8 
1 6 


(0 0008 g) 

(0 1148 g) 
(0 0800 g j 
(0 0644 g) 
(OOOQSg) 
(1000 ml ) 


Very recently Prkt (1948) has reported cultivation of various hepaticae on the 
following mineral nutrient agar 


NH*NOi 
CaCU 
KH.PO 4 
MgSO* 7H»0 
FeCl. 6HtO 
Ajar 

Distilled water 


0 200 g 
0 100 
0 100 
0 100 
0 006 
8 00 

1000 00 ml 


Prfct also stated that Rtella was cultured in erlenmeyer flasks on sand to which 
the above nutrient solution was added, minus the agar 
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REDUCTION OF THE INCIDENCE OF COMPLICATIONS 

OF PREGNANCY* 


WYNNE M 8ILBERNAGEL, M D and JAMES B PATTERSON M D 

Columbus, Ohio 

It is obvious that it is impossible to perform a controlled experiment dealing 
with problems affecting human reproduction In order to arrive at a reasonably 
accurate incidence of the various complications and abnormalities affecting both 
the maternal and fetal organism a large number of records must be evaluated 
Such a study made with a sufficiently large number of consecutive and carefully 
analysed case histones has clinical and statistical significance and should serve as 
an adequate substitute for a controlled experiment 

The expected incidence of the various complications of pregnancy is known 
This report is made from a study of 382 consecutive private patients Each patient 
was given a daily dose of wheat germ oil concentrate 1 throughout her entire preg¬ 
nancy Our earlier study (4) prompted this prophylactic approach A significant 
lowering of the expected incidence of the various complications of pregnancy was 
observed 

This study shows that 30 patients or 7 8 per cent threatened to abort, and 
of these 16 or 53 3 per cent of those who threatened to abort went to term, and 
14 or 46 6 per cent of those who threatened to abort did abort The abortion 
rate of this senes is 3 6 per cent The accepted rate of threatened abortion is 
between 15 to 25 per cent The actual spontaneous abortion rate m this country 
is reported to be at least 13 per cent (1), (2), (3), (5) 

Our study also reveals a lowenng of the expected incidence of toxemias of 
pregnancy, prematunty, still-births, and neo-natal deaths This last condition 
is due to the higher survival rate among those babies who are bom prematurely 

There were no gross abnormalities among either the term or premature babies 
Among those who aborted only one embryo Slowed a gross development deficiency 

We feel that we have used the wheat |erm oil concentrate in a sufficiently large 
number of consecutive patients to justify the belief that the incidence of the 
complications of pregnancy may be markedly reduced 

PATIENTS STUDIED 

Three hundred and eighty-two patients were observed Each was given three 
3 minim capsules of wheat germ oil concentrate daily throughout her entire preg¬ 
nancy If complications arose, the dosage was increased 
Results 

THREATENED ABORTION 

Of this senes of 382 patients, 30— 7 8 per cent threatened to abort Only 
14—3 6 per cent did abort, and 16 or 4 2 per cent were controlled and were 
delivered at term No malformed infants were delivered and only one embryo 
showed a gross development deficiency 

A patient classified as having a threatened abortion exhibited vaginal bleeding 
with or without cramping Bleeding from local lesions was excluded and m afl 
patients the blood aerology was negative We made a radical departure from the 
accepted treatment of threatened abortion None of the patients Jwas put to 

‘From the Department of Obstetric*, White Cross Hospital 

•An 8 to 1 concentrate of wheat germ oil made by removing the glycerides sod ntaiaty 
the tmeaponifiable fraction The wheat germ oil is extracted from (rash wheat germ with 
ethylene dichlonde by the VioBin Corporation, Monticello, Ill 
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bed Bach patient was permitted to cany on her usual household duties, and 
her dosage of wheat germ oil concentrate was increased from three capsules daily 
to twenty capsules daily This dosage was continued until all bleeding had 
ceased for two days and the dosage of the concentrate was then decreased one 
capsule daily until 6he was again taking three capsules per day 

RH FACTOR 

Fifty patients were Rh negative Thirty-eight were multigravida and twelve 
were pnmigravida Ten husbands were also Rh negative Only three of these 
patients threatened to abort, but all three were controlled and delivered at term 
One mother delivered a baby who developed the toxic form of erythroblastosis 
and died on the eighth day Her first child was normal but she lost her second 
child on the third day with the icteric form of erythroblastosis It is interesting 
that the anti Rh antibody titer of this mother's blood never exceeded 1 64 and 
dro ppe d to 1 32 just before delivery 

Wheat germ oil concentrate may be a factor in the prevention of some cases of 
erythroblastosis fetalis by lowering the incidence of threatened abortion and 
thereby preserving the integrity of the syncytial barrier 

PREMATURITY 

The standards of the American Academy of Pediatrics were used in the classifica¬ 
tion of the premature infants Twelve mothers had fourteen premature babies, 
there were two sets of twins Three of these babies were still-bom, two due to 
abruptio placenta, and one due to severe pre-eclampsia in a diabetic mother 
The corrected percentage of prematurity in this senes was 2 8 per cent 
Class 1—1000 Gms or less— 1 or 7 per cent of prematures 
Class 2—1000-1500 Gms — 1 or 7 per cent of prematures 
Class 3 -1501-2000 Gms —8 or 5 6 per cent of prematures 
Ci ass 4—2001-2500 Gms — 3 or 2 1 per cent of prematures 
Two premature babies succumbed in the neo-natal period One was a class 2 
and the other a class 3 premature Of the premature babies bom alive, 9 survived 
The premature survival rate for all classes of premature babies was 82 per cent 
The expected incidence of prematunty as reported by Brown et al (5) after a 
study of 13,399 mothers and infants was 7 per cent Eastman (6) reported the 
incidence of prematunty in a study of 28 493 delivenes to be 11 7 per cent An 
analysis of 32,381 consecutive delivenes in Franklin County, Ohio, showed the 
incidence of prematunty to be 7 1 per cent 

It has been shown that bleeding m pregnancy doubles the incidence of pre¬ 
matunty (7), (8) Any agent that will aid in the prevention of uterine bleeding 
must necessanly be an important factor in saving infant lives Prematunty 
is the largest single cause of death in the first year of life It is also the only con¬ 
dition of infants which is listed among the first ten causes of death The prevention 
of prematunty is probably more important than good pediatric care 

We believe the figures shown are significant Our incidence of prematunty 
of 2 8 per cent (corrected) is lower and the survival rate of 82 per cent is higher 
than that usually reported 


TOXEMIAS OF PREGNANCY 

Nausea and vomiting of pregnancy occurred in 113 patients or 29 6 per cent of 
the senes This was easily controlled by the intravenous administration of 
pyndoxine HCL (9) The early correction of nausea and vomiting may have been 
a factor in the reduction of late toxemias of pregnancy (10) We are unable 
to determine to what extent the wheat germ oil concentrate was responsible for 
lowering the incidence of toxemia 
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The expected incidence of the pregnancy tn—ww— exclusive of naum and 
vomiting is 10 per cent (11). In this senes fourteen (84 per cent) patients 
developed tome farm of toxemia as shown in the table 

Nephritic Toxemia (Group A 1) (a) 1 patient or 0 2 per cent 

Mud pre-eclampsia (Group B 1) (a) 11 patients or 2 8 per cent 

Severe pre-eclampsia (Group B 1) tb) 1 patient or 0 2 per cent 

Eclampsia (Group B 2) (a) 1 patient or 0 2 per cent 

All the mothers survived and one baby was lost, a premature still-born from a 
non-cooperative diabetic mother 

Evaluation of the toxemias of pregnancy in this senes of patients shows a 
definite reduction over the expected incidence 

STILL-BIRTHS 

The incidence of atill-births in Franklin County, Ohio, is 2 3 per cent In our 
senes there were four still-births—an incidence of 1 per cent There was one 
avoidable still-birth from a non-cooperative diabetic mother This baby was 
also premature Three still-births were unavoidable—two due to cord accidents 
and one due to complete abruptio placenta 

DISCUSSION 

The use of wheat germ oil concentrate in obstetrics is not new Curne (12), 
Watson (13) and Vogt-Moeller (14) have reported on its value It has been 
erroneously assumed that the results woe due to Vitamin E Because no one 
has been able to duplicate the results of these workers by the use of either distilled 
tocopherols or alpha tocopherol acetate, the clear cut results of Curne and Watson 
have been discredited 

The results obtained in this senes of patients cannot be attributed to the 
tocopherols since the average American diet is not deficient in tocopherols There 
must be a factor or factors other than the tocopherols in wheat germ oil which are 
of biological significance to the integrity of the reproductive mechanism 

Whatever its mode of action, wheat germ oil concentrate obtained by extraction 
with chlorinated solvents is of value in the reduction of the incidence of complica¬ 
tions of pregnancy 


SUMMARY 

Three hundred and eighty-two consecutive obstetric patients were given 
wheat germ oil concentrate m an attempt to lower the incidence of the complica¬ 
tions of pregnancy 

The results of the administration of this substance are given 

1 Thirty patients or 7 8 per cent threatened to abort Sixteen of these 
patients were delivered at term and fourteen aborted In this senes the abortion 
rate was 3 6 per cent 

2 The possibility for Rh incompatibility was present m forty patients or 10 4 
per cent One patient had an erythroblastotic baby which succumbed No 
other patient had an increased anti-Rh antibody titer Rh incompatibility was 
not responsible for any of the cases of early or late abortion, toxemia, prematunty, 
or stall-births 

3 The corrected incidence of prematunty in this senes was 2 8 per cent The 
survival rate among the prematures was 82 per cent 

4 The incidence of nausea and vomiting of pregnancy was 20 5 per cent This 

was controlled in every patient by the intravenous administration of pyridoxins 

HCL - 
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5 Fourteen patients or 3 per cent developed one of the toxemias of pregnancy 
other than nausea and vomiting This is one-third of the expected incidence All 
of the mothers survived and one baby was lost 

6 The incidence of still-births, avoidable and unavoidable, was 1 per cent. 
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The Natural History of Mosquitoes 

Mosquitoes occur practically everywhere over the earth and because of their importance 
as pests and transmitters of disease, a great deal of literature has been published about them 
Scattered through this literature, dealing largely with their classification, control and disease 
transmission are numerous observations on their biology Dr Bates has assembled m one 
book data which deal with the natural history of these insects He has searched carefully and 
the account is quite complete except for the past several years What he found was carefully 
analysed appraised and integrated into this highly informative volume that everyone dealing 
with mosquitoes will certainly want to read It only needs to be called to their attention 

This book is uniformly good each of the twenty chapters contains a wealth of information 
Several chapter titles are Food Habits of the Adult, Physiology and Behavior of Larvae and 
Techniques in Mosquito Study An excellent feature of the fine bibliography is that each refer 
ence is followed bv numbers indicating the pages in Bates’ book where the reference was used 
There ore 14 tables 9 line drawings and 16 plates consisting of 30 photographs illustrating larval 
habitats and mosquito techniques An appendix of mosquito species based on Edward's 1982 
list and an index complete the book ~Carl Venard 

The Natural History of Mosquitoes, by Mars ton Bates xv+379 pages and 16 plates 
The Macmillan Co New York, 1949 Pnce $6 00 



THREE NEW SPECIES OP CLERIOAE 
(COLEOPTERA) 


JOSEF N KNULL, 

The Ohio State University 1 

Phyflobsenus vsrlpunctstus n sp 
Fig 1 

9 Robust, light brown head exclusive of epiatoma and raouthparts, outer segments of 
antennae, all but median and basal area of pronotum, all but median and apical areas of elytra 
all legs with exception of median areas on middle and posterior femora middle and posterior 
tibiae, dork brown, pro- and metasternum and abdomen dark brown 

Head convex, finely, densely punctate, punctures somewhat concealed by light recumbent 
pubescence, eyes prominent third segment of antennae much longer than wide 

Pronotum about as long as wide widest in front of middle, constricted at base and apex, 
sides rounded m middle, subparallel at base disk convex with wide subapical transverse depression 
and a much deeper similar depression at base surface finely rugose between fine indistinct punc¬ 
tures, densely pubescent with different length hairs Scutellum small, densely pubescent with 
light recumbent hairs 

Elytra extending to about middle of abdomen, near base wider than widest port of pronotum, 
sides converging toward obliquely truncate apices serrate each side of truncature, dehiscent 
on inside, disk flattened apices tumid surface densely coarsely punctured to middle, densely 
■finely punctured at middle rugose from this area to apices an oblique band of light hairs on each 
elytron, long brown pubescence dense 

Abdomen beneath moderately densely pubescent Ungues with a basal tooth 

Length 4 5 mm , width 1 4 mm 

Holotype 9 and paratype labeled Brownsville Texas, May 2fi, 1034, J N Knull collector 
in collection of author 

The color, short elytra and convex pronotum will distinguish this species from other known 
forms in our fauna 


PhyLlobxenus atupkal n sp 
Pig 3 

Slender, elongate, head, prothorax and scutellum black elytra with dark brown area extending 
forward diagonally from near outer apices to suture in front of middle rest of elytra anteriorly 
brownish yellow, ventral surface dark brown, mouth parts, antennae and legs brownish yellow 

Head convex, punctures indistinct pubescence moderate eyes prominent, third segment 
of antennae cylindrical, longer than wide 

Pronotum slightly wider than long widest in front of middle disk convex with transverse 
subapical depression and also transverse depression at base, surface smooth, shining in middle, 
finely rugose toward nde6, irregular fine punctures sparse pubescence moderate Scutellum 
shining, rounded in rear 

Elytra wider than widest part of pronotum sides subparallel dehiscent on inside near apices, 
side margins serrate from near base to sub truncate apices which are entire disk convex, apices 
slightly tumid, surface opaque, densely, coarsely punctured, densely pubescent 

Abdomen slightly longer than elytra, beneath shining, Andy punctured pubescence moderate. 
Legs slender densely pubescent each unguis with broad basal tooth 
Length 3 5 mm , width 1 mm 

Holotype in collection of author labeled Great Smoky Mountain National Park, Term, 
June 14, 1342, D J & J N Knull collectors Named for Mr Arthur Stupka park naturalist 

Contribution from Department of Zoology and Entomology 
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Superficially this species resembles Isakydnocma sckmsUn (Lac.), howaver the ahorUr pro* 
notuxn and toothed tarsal claws will separate it It is nme form as P ckapini (Wole.) bat lees 
shiny, more pubescent elytra as well as markings will distinguish it. 

Isokydaooera chfricehusna n. sp 
Fig 2 

Narrow, elongate, shining, very dark brown with exception of mouth parts, antenna, stripe 
along lateral margin on each elytron extending from near humerus to near apex, and lege all but 
area near apex of posterior femora brownish yellow 

Head convex surface smooth with well separated minute punctures, pubescence short, eyes 
prominent, antennae with third segment cylindrical, much longer than wide. 



/r 


Phvllobaenus varipwu talus n sp 2 Jsokydnocera cktrtcakuana n sp 
3 PhyUobatHus stupkot n sp 
(Line - 1 millimeter) 


Pronotum cylindrical, longer than wide, widest in front of middle, disk convex, a transverse 
depression near apex and at base, surface irregularly punctured, punctures larger than those on 
head, pubescence upright, moderate Scutellum clothed with hght recumbent pubescence. 

Elytra at base wider than pronotum, elongate, nearly covering abdomen, sides subparallal, 
apices separately rounded, serrate, surface convex, densely, coarsely punctured, punctures huger 
and farther separated toward apices, short upright pubescence intermixed with longer hairs. 

Abdomen beneath smooth, moderately pubescent Femora and tibiae slender, with king 
pubeKende. Ungues without teeth 
Length 4 5 mm width, 1 2 mm 

l^Holotype and one paratype labeled Chincahua Mountains, An*, Sept ft, 1247, D J ftJ.N 
‘Kjjnfll collectors, in collection of author 


NECROPHILY VS NECROPHAGY' 

GEORGE S PICHTER 

Department oI Zoology, Miami University, Oxford, Ohio 

“The sanitary officers of the field are legion " (Pabre, 1018) 

The aptness of Pabre’s statement becomes clearly evident upon examination 
of camon found lying exposed in the open field Scarcely has an animal succumbed 
before it is attacked Dy scavenger hordes of necrophilous insects, and in a relatively 
short interval of time it is reduced to an amorphous mat of bones, integument, 
and vestitures Contrary to the opinion a few years past, however, a majority 
of the coleopterous insects found in association with camon are not necrophagous 
Their presence in and about decomposing flesh is attributable to their predatory 
habit of feeding on the seething abundance of dipterous larvae and other adult 
or Immature insects for which camon has attrahent properties 

This paucity of exact knowledge concerning the insects inhabiting camon is 
probably due to their lack of any great economic importance Only a few species 
have been studied in detail Members of the family Silpiudae have received the 
most attention, particularly the species of the genus Necrophorous Their peculiar 
habit of burying small dead animal bodies m crypts where the eggs are laid and the 
young mature with an assured food supply has attracted a number of observers 
The family Staphyhnidae has been almost entirely neglected 

The persistent error in entomological literature revolves about a confusion 
of habits with habitat In his delimitation of the coleopterous habitats Hatch 
(1026) used the suffix “bums" to indicate the presence of a species in a particular 
environs without regard to whether or not it procures food in that environment 
Thus, he designated camon as a necrobtous habitat and categorised the families 
m accordance with the state of the camon at the tune representatives of those 
families normally appear The Histendae, the Staphyhnidae, and the Silphidae 
are found in most abundance around fresh camon, whereas the Dermestidae and 
Trogidae are found primarily around dry camon 

With regard to necrobtous forms, at least, the epitaph “short-winged scav¬ 
engers" is not generally applicable to the Staphyhnidae (Vons, 1034) Scavengensm 
has not been observed in many cases for Staphylimds, nor has the eating of camon 
flesh in any stage of decay been determined as a regular occurrence Actually, 
most of the coleopterous insects found in camon environs are not camon eaten 
They are found in a necrobious habitat, hence, are necrophilous. But they are 
not normally necrophagous 

It has been generally assumed that beetles found in association with camon 
are necrophagous, and this concept has been passed along in both general and specific 
r e fer e n ces The former group includes such widely used texts as Frost (1942), 
Folsom (1922), Comstock (1940), and Matheson (1944) The latter is exemplified 
by the works of Jaques (1916) and Herns (1907), who stated that these coleopterous 
insects were tin responsible agents in getting nd of the quantity of naturally deci¬ 
mated fish washed up on lake shores It seems probable now that the majority 
of the species they listed are more of a hindrance to the reduction of organic beach 
debnt, most coleo p terous camon insects actually prey on the necrophagous 
dipterous larvae found about decay 


‘Extracted from material presented to the faculty of the Department of Zoology, North 
Carolina State College of Agriculture and Engineering Raleigh, N C, to partial muniment 
of the degree of Master of Science in Entomology 
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FOOD HABITS OF CREOFHILUS MAXILLOSUS (LINNS) 

Creopktlus maxtllosus is conspicuously larger than the majority of beetles 
found around camon It can be distinguished easily from other beetles approxi¬ 
mating its size by its Staphylimd characteristic of abbreviated elytra No other 
Staphylnuda of comparable size are found in such a habitat Small vertebrate 
carcasses were employed as lures in obtaining specimens tar the following obser¬ 
vations 

Creopktlus maxtllosus characteristically demonstrates entomophagus predatism 
Despite its occurrence around camon, it is not normally necrophagus but preys 
mainly on the dipterous larvae which mature in decomposing flesh As stated 
before, this constitutes a departure from the general concept that coleopterous 
insects found in association with camon are strictly camon eaters 

Captive specimens also accepted live ants, termites, earthworms, and adult 
flies, and one was observed attempting to pierce the hard exoskeleton of Trox 
suberosus Just how adept they are at capturing such live prey in the field and how 
frequently it is attempted was not determined, but evidence seemed to indicate 
that they might do so whenever such prey was encountered in situations from which 
escape was not particularly easy On two occasions adult beetles crawling on 
the outer surface of a carcass were observed attempting attacks on adult Calli- 
phondae In both instances, however, the flies escaped easily by flight Since 
the beetles usually enter some aperture of the body and work inside the abdominal 
or head cavities, it does not seem improb&ble that they might frequently capture 
flies entrapped by folds of flesh or viscera in such enclosures 

Flies released in the cages where the beetles were captive generally rested on the 
sides or top of the cages where they were out of reach and remained unmolested 
When they were rendered semi-immobile by a removal of one or both wings and 
several legs so that they could neither fly nor take refuge on the sides of the cage 
they were eventually caught and consumed by the beetles 

The beetles indicated no particular concern over the presence of the flies until 
they chanced to come across them on the bottom of the cage When the flies were 
disturbed by the passing of a beetle, they bussed noisily and scooted clumsily 
about on the substratum The beetles began an immediate attack They rushed 
forward and seised the bodies of the flies wherever their mandibles first contacted 
Usually they rolled over on their sides or onto their backs and held the flies before 
them, firmly grasped in their mesothoracic and metathoracie legs The prothoracic 
legs were utilized in maneuvering the food toward the mouth parts The crunching 
of the exoskeleton was clearly audible when the beetles first punctured their prey 
and began tearing it apart Only the soft inner portions were consumed 

The major diet noted in the field as well as in the laboratory consisted of mag¬ 
gots When the maggots were introduced in the cages of specimens which had 
not been fed for some time, the beetles became obviously excited and began search¬ 
ing about over the surface of the cage with their antennae quivering rapidly 
This suggested a response to an olfactory stimulus Within a very few minutes 
the beetles would collect about the supply of maggots and would begin selecting 
and devouring their prey Often as many as ten or twelve maggots were eaten in 
rapid succession 

The adult beetles also demonstrated a remarkable degree of cannibalism 
They were quick to pursue and eat the larvae of their own species The smaller 
first and second in star larvae attempted escape by burrowing into the loose dirt 
of t;he cages, but they seldom succeeded in gaining their freedom Only the 
mature third instar larvae, which attained a maximum length of 26 millimeters, 

E ire able to ward off the adults with any degree of success They snapped at the 
ults ferociously with their mandibles and often discouraged attacks Sometimes 
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two beetles would seize the same larva, pulling and tugging at it until it was tom 
into two portions or until one succeeded in pulling the larva away from its com¬ 
petitor 

All parts of the first two instar larvae were eaten except the head capsules and 
exoskeletons of the thoraxes The larger third instar larvae were punctured 
and the internal contents Bucked out 


In addition to consuming the larvae of their own species, the adults attacked 
one another They often engaged m fights over the same morsel of food and 
emerged from such fights with severed antennal segments, tarsi, or entire legs 
Such fights or repeated battering against the sides of the cages in escape attempts 
weakened some of the specimens so that they were no longer able to resist the 
attacks of their companions These hapless individuals were pounced upon by 
one or more of the other adults and dismembered as were the flies The soft, 
non-sclerotized portions were eaten This high degree of cannibalism was also 
noted by Abbott (1037, 1938) 

Although the adults most commonly exhibited predatism and cannibalism, 
they could also be induced to eat camon in the absence of their preferred food If 
other food was provided, they fed on various dead animals placed in the cages, 
for example, small fish, lizards, bits of decomposing rabbits and rats, and small 
pieces of beef Their liking for such flesh seemed to diminish as the flesh became 
more decomposed, and they never displayed an immediate enthusiasm for it but 
only attacked it after a thorough search of the cage yielded food of no other 6ort 
They climbed about over the flesh testing it here and there with their mouth 
parts before selecting a spot into which they would sink their mandibles Rau 
(1922) determined that the specimens he had in captivity preferred raw to cooked 
meat but would eat cooked meat to sustain life When bits of flesh infested with 
maggots were placed in the cages, the beetles consumed the maggots crawling 
about without attempting to eat the decaying meat Likewise, adults which 
were busily consuming camon would abandon it in preference for dipterous larvae 
introduced nearby 

Maggots being consumed by the beetles were seized forcefully in their mandibles 
which were moved pincerlike until the cuticle of the prey was broken or punctured 
While feeding, the beetles stood on their mesothoractc and metathoracic legs, 
using their prothoracic legs to help hold the maggot and to feed it through the mouth 
parts Once the cuticle was ruptured, the maggot was fed back and forth through 
the mandibles and maxillae, which squeezed and mashed it until all the soft parts 
were extracted and nothing remained but the exoskeletal portions If the beetle 
was a particularly small specimen or the maggot large and vigorous, the position 
assumed was often like that attained in the struggles with flies, that is, the beetle 
would roll over on its side or on its back holding the maggot before it In such a 
position, the prey could not get traction on the substratum, and its struggling 
was m vain 


Examination of the feeding process under a binocular microscope revealed 
that the beetles secreted a brownish fluid on their food, and portions of exposed 
flesh on which the beetles had been feeding became discolored and contrasted from 
their surroundings This suggested an extra-intestinal digestion such as Pukowski 
(1933) repented for species of Necrophorous and a means of partially breaking 
down the food before ingestion 


OBSERVATIONS ON OTHER SPECIES 

Clark (1895) recognized that there could be a categorical classification of 
camon inhabiting beetles with regard to their food habits and that some species 
are almost wholly concerned with dipterous larvae encountered in camon lmnrons. 
For example, he classified Creopfnlus maxtllosus as primarily a feeder on dipterous 
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larvae Various other observations on camon species in general have supported 
this early report Selous (1911) observed that a number of the so-calUd carrion 
beetles are not strictly necrophagous at all Davis (1915) noted the species 
SUpha sunnamensu and CrtojbkUus vtUosus consuming fly maggots at a dead 
porcupine carcass Steele (1927) tested a number of species m the genera SUpha 
and Necrophorous of the family Silphidae to determine their food prefer en ces. 
Prom his laboratory experiments he determined a decided preference for dipterous 
larvae Other investigators have supplemented and further verified these obser¬ 
vations on the Silphidae Excellent summaries of these have been presented by 
Vons (1934) and Balduf (1935) 


SUMMARY 

Necrophily is often confused with necrophagy, and many reports indicate that 
the majority of coleopterous insects found in association with camon are predatory, 
feeding on the dipterous larvae common to camon, and that slightly decomposed 
camon ib preferred to that which is strongly decomposed CreopkUus maxtUosus 
demonstrates a high degree of cannibalism, attacking and devouring both mature 
and immature forms Similar observations have been made on a number of 
species in the family Silphidae 
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NOTES ON THE GENUS BRADYTUS STEPH AND 
DESCRIPTIONS OF THREE NEW SPECIES 

(CARABIDAE, COLEOPTERA) 1 

WM C SrhHR 
Ohio University Athens Ohio 


In the treatment of the Tribe Amanttt by Csiki (’30) the genera Feronahus 
Casey, Curlonotus Steph , Stereoccrus Kirby, Lexronotus Ganglb, Lexocntmus 
Zimm , Bradytus Steph Percosta Zimm Cdta Zimm and Tnaena Leconte of 
the Leng Catalogue are reduced to subgenera of A mar a Bon All of these are 
rather well-defined groups of species and easily separated from each other It 
would seem simpler to retain them as genera in dealing with our Nearctic fauna 
The prothorax wider at the middle than at the base, the comparatively short oval 
body the pubescence of the hind tibiae, the prostenial punctured areas and the 
structure and color of the antennae considered together will separate any species 
of Bradytus from species of other genera that show superficial similarities No one 
of the listed characteristics is sufficient in itself to place all species in the proper 
genus and too great dependenct on any one c haractenstic will lead to misidcntifica- 
tion For example there are two species that have no coarse pubescence on the 
hind tibiae of the males There are several species that have no punctured area 
on the prostemum of the males and m several the prothorax is only slightly wider 
at the middle than at the base However when all art considered together there 
is no question as to placement in the correct genus 

Hayward ('08) lists only six sf>ecies of the genus Casey (’18) discusses sixteen 
species and divides the genus into four groups Group I ( exaratus ) with four 
species, Group II ( apncarius ) with one species and Group III ( glactahs ) with 
three species are adequately treated in Casey’s paper and need no further con¬ 
sideration here Group IV ( laiior ) in which Casey placed nine species has been 
enlarged by the description of three new species by Casey (’24) and by three species 
that will be described in the pages that follow Perhaps a key to the fifteen species 
of the lattor group will be helpful in recognizing these species Such a key is 
difficult to express in brief form because of the close similarities and duplication 
of structures in this group A detailed tabulation of the characteristics given m 
the original descriptions indicates that the species are distinct All but two of 
the species have been recognized in collections made in the areas from which they 
were originally described B rehetus Casey and B acquahs Casey, not yet so 
found, also seem to be good species as judged by the tabulation B oregonus Lee , 
now placed as a synonym of B lattor Kby , may be distinct, but since it has not 
been recognized in western collections and since the original descriptions are very 
brief and non-committal in certain important respects, it is left as a synonym for 
the present B aequalts Casey from Chihuahua, Mexico has been included for 
comparison and may possibly be found north of the border A table of all species 
of Nearctic Bradytus and a key to the lattor group follow 


l Paper No 44 from the Department of Zoology, Ohio University AthenB, Ohio 
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Table op tub Nsabctic Species op the Genus Bradytub 8teph 


Geoup l—exoarhu groin) 

B gratndus Casey ltf-238 
E carter Casey 18-286 
£ txaratus De jean 28-600 
-/arbvttj (Say) 34-420 
E jrfvpo/u Casey 18-287 
Gaour ll—apruanuj group 
B a£ncartiu (Payk ) 90-126 
Group III —glactahs group 
B MifMfMU Casey 18-238 
B glactahs Mann 53-135 
B pulteyn Horn 76-129 
Group lV~-4attor group 
B sckwarti Hayw *08-42 

— stpitnlrwnalu Lee 48-368 
B /alter Kby 87-36 

- hyPerborea Lee 48-367 
/aem/rtateJ Puts 66-262 
-Itber Lee 66-349 

*■ ? orcfomu Lee 66-349 


Group IV— (Continued) 

B Jtem^Arsyn Ccy 18-240 
B dsesfterCsy 18-241 
B tpeculans Csy 18-211 
B j*aW/*ff Csy 24-48 
B rehchts Csy 18-242 
B obsolescent Csy 18-242 
B *iaxw«//fattfu Csiki 1930 
- B maxteelh Csy 24-49 
B rsfoifiuir n sp 
B nowlus n sp 
B tisamsxicafliu Csy 24-48 
B cs/uwtu n sp 

B aequehs Csy 18-242 (Mexico) 
B immHmtex Csy 18-243 


la 

lb 

2a 

2b 

3a 

8b 

4a 

4b 

6a 

6b 

6a 

6b 

7a 

7b 

8a 

8b 

9a 

0b 

10a 

10b 

11a 

11b 

12a 

12b 

18a 

18b 

14a 

14b 


KEY TO THE LATIOR GROUP OF THE GENUS BRADYTUS STEPH 


tmmundus Csy 


2 

scktvam Hayw 


Scutellar stria with an ocellate puncture 
Scutellar stria without an ocellate puncture 
Body narrow and elongate, width approx 8 mm 
Body shorter and stouter, width over 3 mm ' 8 

An obtuse canna at the posterior thoracic angles 4 

No canna at the posterior thoracic angles 0 

Elytral striae fine and very finely punctate lateral series of ocellate punctures narrowly 
interrupted decejrtus Csy 

Elytral striae strong, unpressed and moderately coarsely punctate lateral senes of 
ocellate punctures widely interrupted 6 

Head three-fifths us wide as the thorax Prothorax two-fifths (male) and one-half 
(female) wider than long Black and highly polished labor Kby 

Haul less than three-fifths as wide os the prothorax Prothorax one-half wider than 
long in both sexes Piceous black Humphreys* Csy 

With an elongate patch of coarse pubescence on the inner side of the hind tibiae of 
the male 7 

Posterior tibiae of the male without such pubescence 14 

No scutellar strut no punctured area on pro s ternum of the male 8 

Scutellar stria and punctured area on prosternum of male present 9 

Prostemal process Wween the coxae and the area between the gular sutures of the 
head distinctly sulcate noveUus n sp 

Prostemal process and gula not at all sulcate vegasensis n. sp 

Sue 9 mm and over Inner basal foveae of thorax small, oval and deep with a few 
punctures, the outer foveae deep, oblique and impunctate maxweUtanus Csiki 

Sue less than 8 mm , basal prothoracic foveae not as above 10 

Scutellar stna fine and fragmented prothorax impunctate dorsally neomexteanus Csy 
Scutellar atria entire moderate to long Prothomx punctured at least in the basal 
foveae 11 

Prothorax sparsely punctured apically and bomlly rehdus Csy 

Prothorax punctured basally only 12 

Prothorax sparsely, finely punctate between the basal foveae, scutellar strut long 
and free speculates Csy 

Prothorax punctured in the basal foveae only, scutellar stria moderate l8 

Elytral surface finely micro-reticulate, antennae much shorter than the head and 
thorax obsolescent Csy 

Elytral surface polished black antennae almost reaching the base of the thorax. 


Basal foveae of the prothorax strongly impressed and closely, strongly punctate, sly 
striae deep and punctate to behind the middle ceUanus tl sp 

Basal foveae of the prothorax shallow and sparsely punctate, elytral stnafc Impressed 
but without obvious punctures aeguahs Csy 
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Bntfytas note fins n. «p 

Thk insect is obkmg-oval in shape and dark pfoeous black above The under surface is 
poUshed dark ferrugmeous and the legs, palps, and antennae are entirely ferrugmeous. The 
mandibles are moderately atnate on the inner portion of the upper surface the setae on the margin 
of the labrom are very long, the frontal strides are short, deep and oblique, and the antennae 
are about the length of the head and thorax The thorax is very convex slightly wider at the 
middle than at the base and completely without punctures The anterior and posterior impres¬ 
sions are obsolete and the median stria is very fine, abbreviated anteriorly but reaching the base 
posteriorly The anterior margin is shallowly arcuately excavate and the anterior angles are 
bluntly rounded and not prominent The posterior angles are a little more than right, blunt 
but not rounded The posterior foveoe are deep and impunctate the inner foveae are linear and 
nearly reach the base and the external foveae are oblique The base is margined, obsoletely 
so medially The elytrul stnae are fine but rather deep and impunctate with the seventh stria 
somewhat shallower than the rest The sou teller stria is lacking The intervals are slightly 
convex, more noticeably near the apex The under surface of the body is impunctate except for 
a very few obsolete punctures on the anterior part of the meso-sternum The prostemal process 
has a short sulcus between the coxae and there is a short well impressed sulcus between the gular 
sutures on the under side of the head There is no punctured area on the proa tern urn of the male 
The male front tarsi are dilated as usual in the genus and the hind tibiae have the normal 
coarse pubescent area on the inner surface. 

Length 6 76 to 7 6 mm 

Holotype Male Davis Mt* (Ft Davis) Texas 9/VI1/1911 J W Green, Coll 

AUoiyp* Female, same data 

Paraiypes 11 males, 7 females, same data 

I am indebted to Mr J W Green of Easton Pa for turning this senes of specimens to me 
for description 7 male and 6 female paratypes are in his possession and the remainder m tfic 
collection of the author at present 

Br a d yt us ▼egs—nsis n »p 

The body is convex oblong-oval and polished black above and beneath The head is a little 
ever half the width of the thorax, very smooth and impunctate It has shallow linear strides, 
eyes moderately convex and antennae and palps ferrugmeous throughout The thorax is five- 
sevenths as long as wide, very convex, widest at about the middle and narrowed very little poste¬ 
riorly The anterior margin is rather deeply arcuately excavate with the anterior angles bluntly 
rounded and more prominent than in most other species of the genus. The sides are finely and 
evenly margined and the posterior margin is transverse with the marginal bead interrupted 
medially The anterior and posterior transverse impressions are obsolete, the median stria 
is very fine and abbreviated at both ends, and there is no trace of a carina near the posterior 
angles. The foveae are small, shallow and impunctate the mner linear and not reaching the 
base, the outer, short and oblique. The entire thorax is very convex and without trace of punc 
tuns on the upper surface. The pro st ernum is smooth and without the punctured area c ommon ly 
found on males m this genus. The legs are dark ferrugmeous throughout and the front tarsi 
of the males are dilated moderately as is usual The mner sides of the hind tibiae of the male 
have the normal ooarse pubescence The elytra are convex slightly wider than the thorax, 
With narrow reflexed margins and a short distinct sinus The stria are complete, distinct, very 
fine and completely impunctate. The scutellar stria is absent and the lateral senes of ocellate 
punc tur es Is very narrowly interrupted The under surface of the body is impunctate except 
for a few obsolete punctures on the anterior half of the meso-stemum 
Length 7 to 7*5 mTn 

Hobtypi Male, 6 ad N E of Las Vegas, New Mexico, 18/V/1946 H F Stroheckar, CoU 

Female unknown 

Pa ntfypu 2 Males, same data 

The author is indebted to Dr H F Strohecker of the University of Miami, Coral Gables, Fla. 
for these « One peratype is in the collection of Dr Strohecker, the others, in possession 

of the author - 
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Bradytua oiHira n sp 

The body is oblong-oval, not strongly inflated polished black above and beneath except 
that the posterior end of the abdomen and all the legs are rufous The head, exclusive of the 
eyes, is slightly over one-half the width of the thorax. The eyes are prominent, the frontal 
strioles are fine, deep and linear The entire antennae afe rufous and extend slightly beyond the 
posterior margin of the thorax The prothorax is five-sevenths as long as wide, widest at the 
middle, with the aides evenly arcuate and finely reflexed from apex to base The basal angles 
are slightly greater than nght, not rounded and not carinate. The apical margin of the prothorax 
is evenly arcuatdy excavate, five-sevenths as wide as the transverse margined base, and the 
anterior angles are very blunt and rounded Both transverse impressions are obsolete, the 
apical incised line is broadly interrupted at the middle the median stria is fine and abbreviated 
anteriorly, and the entire surface is convex, smooth and tmpunctate except for the basal foveae 
which are quite deeply impressed and rather closely and deeply punctate Both foveae are 
rather broad and very similar in size and shape. The space between the outer foveae and the 
margins is very convex and the area between the inner foveae is impunctate The elytra are 
■lightly wider than the thorax and convex Strial punctures are evident in the anterior half 
of the first six striae but become obsolete m the posterior half and are missing altogether in the 
seventh stria The scutellar stria is moderate in length and is punctate The lateral senes of 
ocellate punctures is moderately widely interrupted The intervals are slightly convex on the 
disk and become strongly so near the apex The prosternum of the male has a small unimpressed 
oval area with a few very conspicuous punctures, the pro-epistema are impunctate, the mea- 
episterna are sparsely shallowly punctured and the met-eputema are very obsoletely punctate 
The front tarsi of the male ore moderately dilated and the posterior tibiae of the male are devoid 
of pubescence on the inner surface This latter trait allies this species with B t squalls Casey 
from which it is very distinct in many other respects however 

Length 7 ft mm 

Holotype Male, Jemec Mts , New Mexico 111/20 Jno Woodgate Collector 

Female unknown 

Thu specimen was sent by Mr J W Green of Boston, Pa who recognised it os unusual 
The type u at present in the author s possession 
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JAPAN AS SEEN BY A FOREIGNER 

HENRY LUDMER 
University of Toledo 
Toledo Oh o 

Recently Senator McCarran Democrat of Nevada stated among other things 
If communism takes China completely communism will take all Asia If Japan 
is demed access to the markets and food supplies of China this nation will be 
forced to give up its position m Japan not for rmlitiry reasons but because we cm 
neither feed 85 000 000 Japanese nor provide a market for Japanese industrial 
production In that event the Japanese pec pic will accept communism rather 
than starve And the next Communist advance will be into the Philippines If 
we continue to sit idly by while these events take place we shall have forfeited our 
world leadership for peace and democracy All iur gigantic efforts to rehabilitate 
Western Furope as a bulwark against communism will have been largely to no 
avail 1 

This warning illustrates the importance of the area I am ibout to survey 
Although I served in the Pacific Military Intelligence Research Section U S 
Army in 1945 and wrote Japan s Financial authorities published in the Bulletin 
of the National Tax Association volume XXXI in March 1946 and Japan s Tax 
Structure published by the International Fiscal Association Amsterdam in 
July 1947 it does not make me an expert on the subject Therefore I am using 
such a cautious title But I shall try to add a few facts to clarify the main problems 
we are confronted with in Japan 1 The geographic problem is how to make use 
of the strategic advantages of Japan without increasing her military potential 
2 The political problem is how to stop communism without encouraging the 
growth of authoritarianism m any form 3 The economic problem is how to attain 
economic and financial stability in the long run 4 The main social problem is 
the annual population increase of two million Japanese without any increase in 
resources (land capital etc ) to take (arc of them resulting in a tremendous crime 
wave etc 5 The main military problem is how to provide Japan with self defense 
against both internal and external foes without nursing a viper endangering S 
China and the Philippines 

All these major problems of course are interrelated and there art many minor 
problems 

1 The Geographic Situation 

Japan is that long crescent shaped group of four large islands (KyQahO 
Shikoku Honshu Hokkaido) and numerous small islands which he off the Eastern 
coast of Asia between 30 and 46 degrees north latitude 130 and 146 degrees east 
latitude Somewhat south of the north temperate zone it is an excellent location 
for the development of human energies intensive agriculture and hydroelectric 

'New York Times Apr 1 17 1940 p 34 
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Fig 1 North Pacific shipping lanes 
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power After World War II Japan lost Korea, Karafuto, Manchuna, etc Now 
the total land area is 145,000 square miles—about times that of Ohio But 

Japan's population of 85 million inhabitants is more than 12 times that of Ohio 
This overpopulation is a major source of troubles In addition, about 86% of the 
total area is mountainous (see figure 2) Many peaks, including the famous 
Fuji, are volcanic and several are active Volcanoes contributed to the formation 
of deposits of sulphur and abrasives, but also caused losses of life and property 
Volcanoes, earthquakes, typhoons, and frequent thunderstorms have exercised a 
profound effect on the Japanese character The people—nervously energetic, 
often cruel, subjected to hysterical acts of violence, and possessed of a deeply 
rooted admiration for the man who has the courage to take life, his own or 
another’s—have the profound sense of insecurity that comes from the fact that the 
earth shakes under their feet and the mountains rain ashes and hot rocks This 
has helped to make them a very cohesive folk, leaning strongly upon one another, 
more effective in group action than singly—hence more sensitive to group opinion 
and receptive to authority To the Japanese the personification of authority is the 
Emperor (see figure 4), on whom they bestowed divine attributes in the hope or 
belief that he could give them, his loyal and valuable subjects, some security against 
unpredictable forces of nature that are themselves the ancient gods of the Japanese 
and the ancestors of the royal house 

Probably Japan’s greatest single natural resource is the position of the islands 
t>etwccn the principal Asiatic ports and those of North America, and the further 
pcioihanty of the conformation of those islands that places the best harbors on their 
Pacific coast and gives that coast the most favorable soil and climate Hence 
this area already had a great concentration of population and a considerable 
development of both commerce and industry long before the opening of the north 
Pacific trade route brought the world's ships just offshore 

Japan dominates the sea lanes to northern Asia The whole of the Sea of 
Japan is truly a Japanese lake The Sea of Okhotsk, immediately north of the Sea 
of Japan and extending above the 68th parallel, likewise became a Japanese lake 

The radical curtailment of Japan’s naval and air power did not nullify their 
effectiveness as controls on world trade as long as she has a large industrial popula¬ 
tion capable of supplying goods and services to the world market Japan will tend 
to dominate the commerce of the east coast of Asia 

Tokyo, Yokohama, Nagoya, Osaka, and Kobe, Japan's five principal port 
cities, are on the far side of the main island and therefore much more accessible 
to the world's shipping than would be any of the ports on the continent, and it is 
easily seen that Japan is in a position to cut off or dominate most of our east coast 
trade even though shorn of her naval and air power 

Strategically the Japanese islands can be considered as one land traversed by 
two convenient channels for ship traffic, a narrow, very mountainous land bent 
almost at right angles at 35 degrees north latitude near Tokyo Bay Japan is a 
land of good harbors Her 17,000 miles of coast line are a continuing succession of 
coves bays, and estuanes Thus the greater share of her domestic commerce can 
be cheaply transported by water There are a number of excellent deep-water 
harbors on the Pacific side, particularly on the lower east-to-west extension of 
Honshu Yokohama and Tokyo on Tokyo Bay, Nagoya on Atsuta Bay, and 
Kobe and Osaka on Osaka Bay become natural ports of call for all ships plying the 
north Pacific shipping lanes (Fig 1) 

Then, too, Shikokfl Island, the fourth in size, fits snugly in between KyOsha 
and the southward-jutting Wakayama peninsula of Honshu Between bhikoktf 
and the westerly extension of Honshu is the narrow island-studded Inland Sea 
that begins at Osaka Bay and extends westward 300 miles to Shimonoseki Straits 
There are only three entrances to this all-important waterway and they all are 
exceedingly narrow, treacherous, and easily defended 
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Japan's shipping and fishing industries developed in its protected waters in 
primitive times It was a safe avenue for the intensland commerce that must have 
played an important part in unifying the nation before the beginning of written 
history After the establishment of transpacific commerce in the second half of 
the last centuiy it became even more important because it gave Japan a landlocked 
passage from Kobe, her greatest shipping port, and Osaka, her greatest industrial 
city, to *the Yellow Sea and the Sea of Japan and the closest route to all the ports 
of north China, Manchuna, and southern Korea 



Fig 2 All suitable land is being utilised by the Japanese 


The amount and comparative certainty of the rainfall dunng the growing 
season, together with the natural water storage in the heavy snow on the still 
well-timbered mountains, makes possible an enormous production of nee in tiny 
flooded fields (Fig 2) Japan’s food production has been almost sufficient for her 
own needs, and until recently, it furnished a surplus for export, despite the fact that 
only about 12 per cent of her total land area can be cultivated (Fig 3) 

Her situation gives Japan her exceedingly important fishing industry The 
seas all around her are exceptionally prolific in manne organisms Offshore 
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fishing was developed early to supply her population with proteins that could not 
be raised on her restricted agricultural acreage When Japan became industrialized 
she already had a large number of experienced fishermen who readily adapted 
themselves to the use of motorized equipment and began harvesting the entire 
Pacific from the Arctic to the Antarctic as efficiently as a farmer harvests a field 
of wheat They not only kept Japan’s rapidly growing industrial population 
supplied with the seafood that is such an essential part of its diet but furnished 
a large exportable surplus that has been an important factor in the country’s 
expanding foreign commerce 

It is important to emphasize that Japan's commercial potential has two obvious 
factors 1 production and 2 the utilization of the Asia-North America trade 
routes The removal of restrictions that hamper trade over these routes will 
mean that their use will be vastly increased The Japanese ports will never 



Fig 3 Intensive agriculture is the mum occupation in Japan 


remain mere way stations on these routes as long as Japan has 85 million highly 
productive inhabitants That production must be reoriented to fit into a new 
pattern of world trade based on amity and a free flow of goods rather than one of 
uneconomic self-sufficiency, the accumulation of military supplies, and the capacity 
to produce armaments is obvious 

2 The Political Situation 

The primitive basis of Japanese government is the family council An early 
unity of all local groups was achieved by the “King of kings,” Mikado Jnnmu 
Tenno (650 B C ) whose picture is very common (Fig 4) The royal family 
is in power so long that by the beginning of written history it was already reputed 
to have had a divine ongin Political unity was the only advantage of the Japanese- 
in their long war to dispossess the larger, stronger Amus The political history of 
Japan may be divided in six periods 

1 555-1005—Japan under the rule of court nobles, naturalizing Chinese 
culture 
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2 1085-1550—The feudal period of Samurais and provincial nobles 

3 1554-1024—The Christian interlude 

4 1603-1868—The Tokugawa era of bureaucratic autocracy 

5 1868-1945—The Meiji penod and modernization of Japan Copying of 

alien cmhzatipn Persistent, purposeful and ruthless expansion 

6 1945- —Occupation penod 

Throughout this history democracy never existed in Japan and it is difficult to 
transplant it there now General MacArthur and his staff are doing their best 
On March 11, 1949, was the 95th anniversary of our 'Open Door" policy estab¬ 
lished by Commodore Perry in 1854 It went by unnoticed The Japanese greatly 
admired Commodore Perry secretly (although he ruthlessly frustrated their designs) 
but sometimes openly disparaged the sentimental collaborationists and appeasers 
who conducted American affairs in Japan during subsequent periods On April 14 
1949, Premier Shigeru Yoshida refused to commit himself before Parliament on 
whether Japan would remain neutral in the event of a third world war He did so 
after a heated interchange with Communist deputy banzo Nozaka pressing for 
"permanent neutrality”* The present constitution outlaws wars, but seems 
to be highly unrealistic in view of the ancient military tradition and present con¬ 
ditions there A firm and just administration of Japan by SCAP is absolutely 
necessary 

Prof Carl S Shoup of Columbia University will arrive m Tokyo in htc May or 
June, 1949, for a four-month study 3 to revise the Japanese internal revenue system 

3 The Social Situation 

The patnarchic social order of Japan was not changed by SCAP too much 
But a great amount of social legislation was passed m the last few years (Lalior 
Standards Act, Seamen’s Law, Workmen’s Compensation Insurance Law, Unem¬ 
ployment Compensation Laws, Employment Security Law, etc ) 

Shortly after the occupation of Japan by the U S Army, the Supreme Com¬ 
mander for the Allied Powers (SCAP) announced that occupation policy would 
encourage the growth of trade unions as one means of developing a peaceful and 
democratic Japan Confirmed by the Far Eastern Commission in December, 1946 
this policy was later included in the Japanese constitution, and embodied in a 
number of laws The National Public Service Law gave all wage and salaried 
workers employed by the Government the right to organize and engage in collective 
bargaining, and a number of contracts were concluded between government workers 
and the administrators of government departments and industries run by the 
government The law did not deny Government employees the right to strike, 
but SCAP had full authority to forbid strikes which might endanger the objectives 
of the occupation 

Nearly 40 j>er cent of organized Japanese labor is employed by the Government, 
at the end of July, 1948, 2,500,000 out of Japan’s 6,700,000 organized workers 
were members of Government unions In contrast with conditions in the United 
States, about three-fourths of these Government employees were engaged in 
industrial or other activities not usually considered as part of central Government 
administration, nearly 850,000 were railroad workers, nearly 350,000 worked in 
communications, more than 500,000 were in the educational system In addition, 
Government workers were employed in coal mines, in the merchant marine, and in 
the tobacco, camphor and salt monopolies 

The spring and summer of 1948 were marked by a senes of strikes over wage 
disputes in the railroad and communications systems (radio, telephone and tele- 

'Teledo Blade , April 15, 1940 

*Nrw York Tunes t April 17 1949 
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graph) which aroused fears as to possible future interference with public services 
essential to the Government and the occupation At that time the union of 
communications workers was Communist-dominated, there was Communist 
influence in the railroad union but anti-Commumsts had gained control 

In July, after receiving a letter from SCAP, in regard to the trade-union 
activities of public service employees, the Japanese Cabinet issued Order No 201 
This Order outlawed acts of dispute by public service workers, revoked the right to 
collective bargaining, abrogated existing collective bargaining igreements, and 



Pig 4 Mikado Jimmu Tenno, God Emperor center of all Japanese philosophy tnd life 

threatened with jail and fines, anyone violating the terms of the ordinance The 
labor unions claimed that these restrictive measures violated the trade-union 
principles laid down by the Far 1 Eastern Commission, SCAP stated that these 
principles did not apply to Government workers 

Under laws consequently enacted in December, 1948, all public service workers' 
were to be subject to the revised National Public Service Law until Apnl 1, 1949, 
except that provincial public workers, l e , employees of prefectural and municipal 
governments were to remain under the jurisdiction of Cabinet Order No 201 until 
other legislation is passed However, on Apnl 1, 1949, a new Public Corporations 
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Labor Relations Law started to govern the labor relations of employees of the 
public monopolies—tobacco, salt, crude camphor, and camphor oil—and of the 
railroads Communication workers are among the Government employees who 
remain under the amended National Public Service Law The revisions of the 
National Public Service Law caused considerable unrest among Japanese labor 
groups as well as considerable criticism in the United States Differences of 
opinion as to the new policy regarding government employees resulted in the 
resignation of James Killen, the U S Labor Advisor to SCAP Both the AFL 
and the CIO conventions passed resolutions censuring the actions taken in Japan 4 

Union membership in Japan increased slowly during 1947 and 1948 compared 
with the very rapid growth in earlier phases of the occupation According to the 
September “Summation*’ issued by SCAP, labor unions numbered 23,270 with a 
membership of 6,724,851 The Japanese Labor Ministry reported 25,896 unions 
with a membership of 5,926,986, and added the following figures for some major 
industrial groupings 

Untons Members 

Mining and manufacturing 12,792 2 702,144 

Governmental and ‘free occupations 5,187 1,013 479 

Tnuuportation 3,835 1 203 190 

There are 4,273 collective agreements covering 8,585 unions with a membership 
of 5,053,297 

Communism has made gains in Japan in the last year and a half in coal mining 
and electrical workers’ unions 6 

Japan is highly overpopulated which causes social unrest The comparison 
between Japan and France on Chart 2 illustrates the gravity of the situation 
The overpopulation is also responsible for the present enme wave The Legal 
Affairs Committee on the Diet's House of Representatives reported on Apnl 5, 
1949, “Last year juvenile crimes amounted to roughly 250,0b0 out of a total of 
520,000 recorded criminal offenses On the basis of the 1948 informal census, 
one boy or girl out of every 100 is a convicted delinquent These youths 

should be given honest work to do and instead of building more homes and asylums 
we should build factories and workshops where these boys and girls can work "• 

Such endeavor should be encouraged by SCAP The Japanese need work, 
land, and markets for the ever increasing population, if we are to prevent social 
unrest The best way to stop Communism is to make Democracy work 

4 The Economic Situation 

The Japanese economy consists of 50 3% agriculture and fishing, 19 7% mining 
and manufacturing, 20 2% commerce, 7% public services and occupations and 
2 8% domestic work 7 

Agriculture still is Japan’s most important industry both in capital invested 
and in net output There is an enormous burden of taxation on farmers They 
are greatly in debt Most of the subsidies granted favored industries are paid by 
agriculture There is a decline in soil fertility and increasing use of expensive 
chemical fertilizers The silkworm raising and charcoal burning are deteriorating 

Half of Japan's 16,000,000 arable acres are used for nee plantation Second in 
importance is barley Other agncultural commodities raised by Japan are wheat, 
rye, tobacco, tea, soybeans, fruits, pyrethrum, peppermint, camphor, and garden 
vegetables 

The most important animal industnes are senculture, coast and deep-sea 
fishing, and lifestock production 

*Labor Abroad, February 1949, No 10, p 64 

'Afar York Times, Apnl 10, 1049 

*Ntw York Ttmes Apnl 17,1949, p 32 

7 Japan'a Wirtchaft un Spiegel der Statistik, Or Georg Zuntnennann, Berlin, 1941, p 210 
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J apan mines coal, copper, gold, iron pyntes, petroleum, silver, zinc, sulphur, 
, aluminum, manganese, and magnesium It is important to us because Russia 
cut off her supply of manganese to us in retaliation to the North Atlantic Pact 
Japanese commerce would need a merchant marine of 1 million tons to handle 
the normal peacetime inter-island and coastal traffic, and million tons to 
transport goods to and from the adjacent coast of Asia This traffic is absolutely 
vital to her industry Japan would also need an internal air transportation 
system to supplement the 15,000 miles of railroad tracks, canals, and motor trans¬ 
portation Because of World War II, Japan’s foreign trade is way below the 
pre-war average of 3 6% of the world’s foreign commerce Japan has to have 
foreign markets in order to feed her growing population 



Fir 5 The most modem textile machines in Japan 


With regard to Japanese manufacturing, the textile industry occupies first 
place (Fig 5) Output of textiles is valued at one-third of Japan’s total output 
The heavy industries, largely the result of Japan’s urge for industrial self- 
sufficiency in the production of arms, is largely uneconomic It had to be heavily 
subsidized Japan produces industrial machinery, engines and motors, prime 
movers, marine engines, Diesel engines, electric motors and generators, machine 
tools, railroad equipment, airplanes, automobiles and bicycles 8 

The chemical industry is of increasing importance, especially the production of 
synthetic petroleum, dyestuffs, cosmetics, drugs, glass, glassware, and rubber 
goods Chart No 3 shows the organization of the methanol production in Japan 
The production of foodstuffs, clay products and wood products is steadily 
increasing Japan is self-sufficient m cement production The production of 
newspapers, periodicals and books is relatively more important in Japan than m 
the U S The motion picture industry emphasizes traditional tales Table I 
indicates the trends in production from 1930 to 1948 

"Japan Its Resources and Industries, Clayton O Caras and C L McNichols, Harper & 
Bros , 1944 pp 231-232 
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Industries which increase the military potential of Japan should be curtailed 
Reconstruction of such industries, destroyed or damaged in World War II, may 
again backfire The key to the maintenance of Japan is production The primary 
responsibility for bringing about the required sharp increase in production must 
of necessity rest with the people of Japan No action by the United States of 
itself could bring this about 


TABLE I 

Production Trends in Japan, 1930-1948 
(Monthly averages) 


Item 

1930-34 

Average 

Peak 

1945 

1947 

1948 

First 

Quarter 

1948 
as % of 
1930-34 

1948 
as % of 
Peak 
Year 

Coal (1 000 metric 
tons) 

i 

2 597 

4 777 ( 40) 

4,111 

2,270 

2,825 

106 

59 

Pig Iron (1 000 metric 
tons) 

104 

353 ('41) 

42 

30 

39 

37 

11 

Crude steel (1,000 
metric tons) 

227 

652 ( 43) 

89 

78 

97 

43 

14 

Raw silk (bales of 

132 lbs ) 

59 840 

62 838 ( 34) 

7 768 

9,292 

8 572 

14 

13 

Cotton vnm (1 000 
lbs ) 

96 497 

132,207 ( 37) 

4933 

22,434 

21803 

21 

16 

Rayon y*im & staple 
(1,000 lbs ) 

6 888 

44 066 ( 36) 

2293 

2 967 

3 891 

56 

8 

Ammonium sulphate 
(metric tons) 

34,733 

103,600 ( 41) 

20 250 

60 082 

58,103 

167 

56 

Electric power* 
(millions of kwh ) 

1,308 

2,867 (*44) 

2 715 

2,468 

2,299 

175 

80 

Cement (1 000 metric 
tons) 

308 

600 ( 40) 

98 

103 

107 

34 

21 

Crude oil (kilobters) 

21 645 

32 049 ( 37) 

19,947 

16 821 

16 193 

70 

47 


•Data for 1930-44 represent output of all utilities, while later data represent 95% of all 
public utility generation 

Source "Japanese Economic Statistics Bulletin No 20 April 1948, Research and 
Statistics Division SCAP-GHQ, Tokyo 

Economic cooperation of America is needed to accomplish two things 

1 Help in the rebuilding and development necessary to reknit the economic 
fabric of Japan and to increase the level of production so that further relief will 
not be needed 

2 Relief and financial aid to tide Japan over its present distress and allow 
it time to accomplish the necessary expansion of production 

The destruction of Japan's industries is the most obvious of Japan’s mis¬ 
fortunes Not all of the destruction was done by bombs, the worst damage was 
done by the Japanese to themselves under the pressure of blockade By 1944, 
Japan was desperately short of three things it couldn’t do without—oil, bauxite, 
and iron ore The worst case was oil, the shortage of ore was nearly as serious 
By 1944 the much publicized stockpiles of steel scrap (the Japanese had accumu¬ 
lated about 250,000,000 tons by 1941)® had been nearly exhausted The govern¬ 
ment launched a frenzied scrap drive The greatest victim of the drive was the 
cotton-textile industry Of 13,000,000 spindles before the war, only about 
2,800,000 were operable at Japan’s surrender Japan had 450 full-faishioned- 

•"Japan b Road Back, ’ Fortune , Vol XXXIII, No 3, March, 1946, p 125 
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hosiery machines, all but 50 were broken up, though each machine cost about 
$15,000 and yielded only 15 tons of scrap, worth about $250 10 

5 The Financial Situation 

Money, at the end of the war, was plentiful Notes outstanding of the Bank 
of Japan increased from 5 9 billion Yen at the end of 1941 to 42 3 billion Yen at 
the end of August, 1945, and were approaching 50 billion Yen at the end of 1945 
Prices were held stable in a white market by price fixing and rationing while bushels 
of surplus money went shopping in the black market By Bank of Japan estimate, 
the black market pnee of nee in October, 1945, was 47 times the official pnee, 
vegetable pnees were nearly 10 times, sugar, sauce, and salt were 52 times 11 
A huge excess of money and liquid claims over salable assets is commonplace 
m the financial wreckage left by the war Prodded by General MacArthur’s 
headquarters, the Japanese Government pared down some of the excess liquidity 
with a walloping capital levy running up to 70% In addition, a 100% tax was 
applied to all war profits earned since Japan went to war ** 

Another big financial operation accomplished for the Japanese economy was the 
excision of the Zaibatsu, the handful of huge family trusts that owned or con¬ 
trolled a good two-thirds of everything in Japan (Mitsui, Mitsubishi, Sumitomo, 
Yasuda, Iwasaki) 

The Government was also ordered to stop all financial assistance to the cult 
of State Shintoism, which every Japanese previously had to embrace in addition to 
his personal religious beliefs It also has to balance its annual budget 

Japan has lost as a result of the war 47% of her former territory while the 
population, within the reduced area, has witnessed an increase of 13 million since 
the surrender Industrial production has declined 77% Even in total pro¬ 
duction, there has occurred a decrease of 40% u It is impossible, under such 
circumstances, to stabilize the Japanese economy without the aid of foreign capital 
In spite of the strenuous effort for economic recovery, industrial production lags 
behind expectation because of uncertainties of the future, instable exchange 
rates ($1 ■* 14r-320 yen), lack of capital and the unknown burden of reparations 
The Board of Directors of the Export-Import Bank of Japan on Apnl 21, 1948, 
authorized participation to the extent of 29 million dollars by the Bank with a 
group of commercial banks in a $60 million revolving credit in favor of the Occupied 
Japan Export-Import Revolving Fund to finance purchase and exportation to 
Japan of U S cotton, including cotton linters and waste This Fund was estab¬ 
lished by SCAP for the purpose of providing a credit base and a means for 
financing primarily on a self-liquidating basis, Japanese imports and exports of 
commodities and services required for the achievement of the objectives and 
policies of our Occupation Accordingly, SCAP transferred to the Fund approxi¬ 
mately $104,000,000 worth of gold, silver valued at $18,000,000, and cash $378 000 
Thereby we are subsidizing Japan’s foreign trade This help, though great, is not 
adequate to achieve financial stability and to sustain 85,000,000 Japanese in their 
poorly-endowed islands 

6 The Military Situation 

On August 14, 1945, General MacArthur was designated Supreme Commander 
by the nine nations at war with Japan (Australia, Canada, China, France, Nether¬ 
lands, New Zealand, U S S R , U K , and U S ) and accepted the unconditional 
surrender of Japan Occupation forces which first went ashore were U S troops 

»Ibtd 

ll< 'Japan's Road Back," Fortune Vol XXXIII No 3, March 1946, p 128 
1,4 The U S Does a Job, Fortune Vol XXXV, No 3, March, 1947, p 134 
M "The Birth of the New Japan, 1 Education, Nov 1948, p 171 
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and the policy directives under which General MacArthur began enforcing Japanese 
fulfillment of the surrender terms were issued by the U S Government on August 
20, 1045 The policy document was the product of a coordination of efforts among 
the State, War, and Navy Departments recognizing that in the postwar period 
U S foreign policy and U S military policy must function as one, as national 
policy 

In Tokyo, SCAP works closely with the Allied Council for Japan (ACJ) which 
is composed of SCAP or his deputy as chairman and U S member, one representa¬ 
tive from the Soviet Union, one from China, and one representing jointly Great 
Bntain, Australia, New Zealand and India To carry out the job of occupation, 
SCAP has a carefully planned and specially staffed organization composed of staff 
sections controlling virtually every phase of life in Japan SCAP closed 159 
institutions with assets of 209 billion yen Liquidation proceeds have been 8 8 
billion yen and payments of domestic claims 7 4 billion yen 14 SCAP is demili¬ 
tarizing Japan The Japanese people seem united m opposing war Their 
determination is based not only on the formal pledge to renounce the right to 
belligerancy as set forth in the new constitution, but on their hatred and dis¬ 
illusionment with regard to the past militarism 

Strong opposition is being voiced by China and the Philippines to the U S 
plan to assist and promote Japan’s recovery It is based on the apprehension that 
an economically strong Japan would again prove to be a menace to them But 
General MacArthur never envisaged any plan for American assistance to Japan 
at the expense of China or other Asiatic countries The recent change in American 
policy toward Japan in assisting her recovery has given new hope to the Japanese 
people But real recovery for Japan waits upon the formulation of a comprehensive 
and coordinated program for the revival of all Far Eastern countries along the lines 
which the United States has been pursuing in Europe, 1 e , a Pacific Security 
Pact, tiemg together all countries opposed to aggression from Alaska to New 
Zealand 


,4 "Two Years of Occupation, SCAP HGQ August 1947, p 10 



A CLIMATIC STUDY LEXINGTON, KENTUCKY 


HARRY K HUTTER, 

University of Toledo, 

Toledo, Ohio 

Lexington, administrative renter of Payette County, is located 80 miles south 
of Cincinnati, 75 miles southeast of Louisville and 55 miles northeast of the 
geographic center of the state It is situated in the heart of the Bluegrass region 
and lies at an elevation of approximately 1,000 feet above sea level The surface 
of the county is mildly karst and gently rolling with a maximum relief of 200 feet 
Eastward the relief becomes more pronounced and at a distance of 50 miles the 
westward-facing edge of the Cumberland Plateau is reached 

The Bluegrass region was one of several sections west of the Appalachians 
settled and developed at an early date The first settlers came mainly by way 
of the Wilderness Trail which ran through the Cumberland Gap Interest was 
directed not only to the excellent forests fertile soils, and choice crop lands, but to 
the region’s climate as well Some of the climatic records for Lexington date back 
to 1828 The early records, however, were fragmentary and were not continuous 
Professor Thomas J Mathews of Transylvania University, Lexington, Ken¬ 
tucky, kept the records during the year of 1828 and part of 1829 In the years 
1S.J5-18.18, Dr L P Gandell and Dr Robert Peter, both of Transylvania Uni¬ 
versity made observations of temperature, rainfall, and barometric pressure A 
report was made to the College of Physicians and Surgeons and an article appeared 
in the Transylvania Journal of Medicine, entitled “Notices of the Weather and 
Diseases of 1835 " No further records are available until the year of 1858 and 
from that date to the present, records are complete with the exception of the years 
1876-1879 inclusive Beginning with the year 1858 records were kept by Mr H P 
Hillenmeycr of the Hillenmeyer Nurseries, located three miles north of Lexington 
These records have been continued by Mr Hillenmeyer s sons, Ernest, Louis, and 
Walter, throughout the years 

In 1872 the Signal Corps of the United States Army opened a weather observ¬ 
atory at State College, later known as the University of Kentucky, but no informa¬ 
tion is available to explain the reasons for this office being closed between 1876-1879 
Beginning with the summer of 1879 and continuing through 1887 their records were 
kept at the Hillenmeyer Nursery In 1887 an office was re-established by the 
Signal Corps in downtown Lexington, but within a year was moved back to the 
College grounds The reasons for the removal are not clearly set forth in the 
records, but in contemporary reports it appears that the press gave little encourage¬ 
ment to the publication of the forecasts and reports, and only a jealousy toward 
Louisville made sufficient excuse locally for the maintenance of the observatory 
A desire by the Experiment Station for records m connection with its agricultural 
activities seems to be given as one argument for connecting the service with the 
College The collecting of climatic data was under the direction of Professor V E 
Munscy for a period of 10 years, but late in 1898 the work was once more undertaken 
by a regular Weather Bureau official at the expense of the government As the 
College grew to the capacity of a University, the Weather Bureau office was 
increased in equipment and personnel to meet any demands that the University 
might make of it in an educational way During the summer of 1906, Mr C H 
Noyes was placed in charge of the observatory with the rank of Local Forecaster ' 
In the summer of 1915 the location of the observatory was again changed to a 
downtown office occasioned by a rising demand on the part of business for the 
services of the Weather Bureau, a demand which seemed to overshadow the uni¬ 
versity requirements Mr George B Wurtz became the official in charge and 
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continued in this capacity until his retirement in 1933 Mrs E S Kmkead took 
over the work at this time and continued to keep the records until 1944 when the 
office was transferred to its present location at the Bluegrass Airport, 5 miles west 
of Lexington, under the direction of the United States Weather Bureau 
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Figurr 1 


Lexington and eastern Kentucky lit within or near the path of moisture bearing 
cyclonic storms whuh move from the Gulf region, northeastward over the 
I^lississippi and Ohio Valley regions Convectional activity which vanes greatly 
in frequency, character, and force is another factor in the summer weather of this 
region 
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Table I and Fig 1 present a summary of various precipitation and tempera¬ 
ture data The mean monthly precipitation varies from a maximum of 4 33 inches in 
March to a minimum of 2 45 inches in October The mean annual precipitation is 
44 08 inches Almost 23 inches of this total, or a little over one-half, falls during the 
colder half of the year (November to April inclusive) The distribution of precipi¬ 
tation during the seasons is as follows spring, 1 11 88 inches, summer, 11 85 inches, 
autumn, 8 07 inches, and winter, 1168 inches This shows that the spring, 
summer, and winter seasons receive nearly a quarter more precipitation than the 
autumn months 


TABLF I 

Precipitation and Temperature at T kxini ton AvmAGhH and Lxtremes 
(Length of Record 62 Years) 



i Jan 

Feb 

Mar 

| Apr 

May 

June 

Juh 

Aug 

St. pt 

CM 

Nov 

lire 

Annual 

Average precipitation 

Average number of days with 

4 27 

3 68 

4 33 

[~3~75 

3 80 

4 21 

4 1ft 

1 40 

3 01 

2 46 

1 21 

3 73 

44 08 

0 01 inch or more precipitation 

14 

12 

n 

12 

12 

12 

11 

10 

8 

8 

10 

12 

134 

Average temperature 

Average of the maximum 

M 7 

M 0 

43 o 

S3 0 

64 1 

72 0 

76 2 

74 8 

60 6 

67 3 

44 7 

3ft 8 

66 1 

temperature 

Average of the minimum 

41 6 

43 1 

63 1 

63 Q 

71 8 

Hi 6 

84 1 

84 3 

70 4 

67 3 

63 2 

41 1 

64 2 

temperature 

Absolute maximum 

20 e 

26 7 

34 7 

44 0 

64 3 

03 4 

66 0 

63 i 

60 J 

47 4 

J6 2 

28 4 

46 0 

temperature 

Absolute minimum 

HO 

7ft 

86 

ill 

M 

104 

108 

102 

101 

03 

80 

71 

108 

temperature 

Highest monthly average 

1ft 

20 

I 

16 

30 

40 

47 

46 

32 

21 

3 

D 

- 20 

tempura tore 

Lowest monthly average 

60 0 

&3 4 

Oft 0 

71 7 

83 4 

01 2 

04 0 

Oft 0 

00 6 

76 7 

02 1 

A8 4 

68 8 

temperature 

12 0 

IS 6 

27 6 

36 0 

47 7 

ft? 3 

63 1 

61 4 

_1 

62 3 

40 4 

2? 6 

17 6 

43 1 


TABU ll 

Driest and Wldikst Months and Year of Occurrence at Lexincton 



Driest 

Month 

Year 

Wettest 

Month 

\car 

Normal 

January 

0 77 

1931 

15 10 

1937 

4 27 

February 

0 52 

1895 

11 06 

1883 

3 08 

March 

0 40 

1910 

9 91 

1890 

4 33 

April 

May 

0 40 

1896 

7 10 

1872 

3 75 

0 05 

1932 

11 03 

1882 

1 80 

June 

1 05 

1864 

10 62 

1928 

4 20 

July 

0 45 

1930 

11 24 

1875 

4 14 

August 

0 62 

1875 

8 9b 

1932 

3 48 

September 

0 33 

1895 

8 63 

1868 

3 01 

October 

0 11 

1924 

7 95 

1919 

2 45 

November 

0 53 

J904 

H 50 

1910 

3 21 

December 

0 80 

1925 

9 02 

1865 

3 73 

Annual 

24 89 

j 1930 

65 76 

1035 

44 08 


Table II shows that the difference between the driest and wettest months of 
record is considerable The precipitation for the wettest months has varied as 

l In this paper March, April, and May may t>e considered as being the spring months, June, 
July, and August, the summer months, September Ortol>er and November, the autumn 
months, and December, January, and February, the winter months 
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much as 10 to 70 times the minimum with the greatest difference occurring in 
October (Fig 2) October, 1024, was the driest month on record with 0 11 inch 
and January, 1937, the wettest with 15 10 inches Each of the months has 
received less than an inch of precipitation at least once with the exception of June 
which has had a minimum of 1 06 inches The difference between the driest year, 
1930, with 24 89 inches, and the wettest year, 1935, with 65 76 inches, is greater 
than 40 inches This shows a marked contrast within a period of five years 



Table III shows the late summer and autumn months to be dry more often 
than the other months of the year It also shows the same period of the year to 
have had a lower percentage of months with 5 inches or more of precipitation 

TABLE III 


Percentages op Au Months on Record at Lkxington 



Receiving 1 5 inches 
or less 

Receiving 5 inches 
or more 

January 

4 

8 

28 

6 

February 

7 

1 

17 

9 

March 

6 


38 

1 

April 

May 

8 

3 

22 

6 

8 

3 

25 

0 

June 

a 

0 

26 

2 

July 

8 

3 

31 

0 

August 

14 

3 

20 

2 

September 

17 

9 

13 

1 

October 

28 

e 

10 

7 

November 

13 

l 

17 

9 

December 

3 

6 

26 

2 


During the record of 62 years 28% of the Octobers, for instance, had 1 5 inches of 
precipitation or less but only about 10% of them had 5 inches or more 
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The rainfall at Lexington is so well distributed that long periods of continuous 
wet or dry conditions do not exist without interruptions Occasionally there is 
too much rain, especially during the spnng months, droughty conditions some¬ 
times prevail in late summer or autumn, but timely rains often occur relieving the 
situation sufficiently to prevent senous disaster to the principal crops 

The monthly and annual precipitation for an 84-year record, 1858-1945 with 
the exception of the years 1876-1879 inclusive, has been examined with a few very 
interesting observations During this period the annual precipitation exceeded 
the average of 44 08 inches 40 times, or 47 6% of the time, while it dropped under 
the average 44 times, or 52 4% of the time The graph (Fig 3) showing the 
departure from normal reveals this fact (ltarly The annual rainfall in 72% of 
the years has been over 40 inches, while 18% of the years it has been in excess of 
50 inches, in 6% of the years over 00 inches was received There were only two 
years in which the total precipitation fell below 30 inches 



The monthly totals of precipitation of one inch or less (a very dry condition) 
have occurred the following number of times in the 84-year period January, 1, 
February, 4, March, 2, April, May, 3, June 0, July, 5 August, 2, September, 9, 
October, 17, November, 4, December, 1 As previously shown, October is the 
driest month with an average of 2 45 inches, but this data reveals that a very dry 
October occurs 20% of the time or an average of once in five years The other 
months of the year, with the exception of September, arc very dry only on rare 
occasions about 3% of the tune, or an average of once in 34 years 

Monthly totals for precipitation of more th in twice the expected or average 
amount have occurred the following number of times at Lexington during the 
84-year period January, 6, February, 9, March, 1, April, 0, May, 4, June, 2 
July, 5, August, 7, September, 4, October, 9, November, 4, December, 1 April, 
is the only month m which the precipitation did not double the average amount 
expected at any time January, February, August, and October more than 
doubled the expected on 31 occasions or for a total of 58% of the 54 times that 
it was doubled Monthly rainfall totals in excess of 10 inches have occurred 9 
times, twice in each of January, May, June, and July and only once in February 
The greatest monthly total of 15 10 inches occurred in January, 1937 
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Table IV presents data on temperature and precipitation at Lexington over a 
02-ycar penod as indicated Although there are many periods in which rains of an 
intensity of 01 inch or more fell each day for five or six consecutive days, the 
longest period on official record is for 11 days This took place on two different 
occasions, May J to May 23, 1892, and again from August 12 to August 22, 1901 
The Hillenmcyer records, somewhat contradictory to this, indicate that rain fell 
every day during the month of August, 1900, and during the following month of 
September the sun failed to break through the clouds and there was a trace or 
more of rain nearly every day Precipitation of 01 inch or more averages about 
134 days each year 

Floods are not unknown in Lexington and neighboring areas, and periods of 
heavy precipitation have been recorded on different occasions The most serious 
flood in Lexington’s history took place on August 2, 1932, when more than eight 
inches of rain fell in 12 hours and Mam Street became a turbulent nver On 
June 28*29, 192S, 5 50 inches fell during the two consecutive days, and on Sep¬ 
tember 3 1922 4 12 inches fell in a little over three hours or a total of 5 45 inches 
for the day A much earlier record, July 10-12, 1875, reveals a fall of 5 04 inches 
in an interval of 72 hours The Hillenmcyer records also shdw an uninterrupted 

TABLF IV 

Greatest Number of Consecutive Days 
(1871-1876, 1888-1946) 

Maximum 100° F or it>ovc 9 days from July 7 to July 15, 1936 

Maximum 90° F or above 21 days from August 8 to August 28, 1936 also from July 23 to 

August 12 1941 

Minimum 32° F or lielow 43 days, from Dccemtier 25, 1917 to February 6, 1918 

Minimum 20° K or lx?low 19 days from January 3 to January 21 1893 

Minimum 10° F or below 14 days from January 20 to February 2 1936 

Minimum 0° K or l>elow 7 days, from February 8 to February 14 1899 

Precipitation 01 inch or more 11 days May 3 to May 23 1892 also August 12 to August 22,1901 

Precipitation less than 01 inch 26 days October 6 to October 30 1924 

rain of four days duration, September 27-30 1887, with a total fall of 3 65 inches 
Their records also give what is probably a record rainfall for a 30-minutc penod in 
Kentucky for on August 16, 1900, a fall of 2 24 inches was recorded in 30 minutes 

Dry periods in which little or no rain is received over periods of 12 to 15 days 
occur rather regularly in late summer As a rule it is too late in the season to 
damage the crops, and in many t ases may even be considered beneficial as it aids in 
the npcnmg processes The longest penod of consecutive days in which less than 
01 inch of precipitation fell occurred between October 5 and October JO, 1924, a 
penod of 26 days Dunng the year 1930, central Kentucky expenenccd its worst 
drought Apnl and July were extremely dry, all spnng and summer months 
being dner than usual and an annual precipitation of 24 89 inches, the lightest 
in the history of Lexington 

Records of snowfall for Lexington have been tabulated for all months of the 
year excepting June, July, August, and September Traces have been observed as 
late as May 25 (1925) and as early as October 19 (1930) Snowfall in May and 
October, however, averages less than a day for each month with a maximum 
average of five days for January The average number of days with snowfall is 18 
per yea* distributed as follows October, -, November, 1, December, 4, January, 5, 
February, 4, March, J, Apnl, 1, May, - The latest heavy snowfall ever recorded 
m Loihngton fell on May 20, 1894, on which date a six-inch snowfall blanketed the 
city and surrounding country, a killing frost caused senous damage to garden and 
field crops 

^ The longest penod that snow, with a depth of 1 0 inch or more, has lain on the 
ground continuously is for 26 days, from January 12 to February 0, 1918 The 
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maximum snowfall for any single storm occurred between January 13 and 15, 1917, 
when a total fall of 16 1 inches was recorded, both highway and railway traffic 
were blocked The thawing of this snow caused a washout of the gas line serving 
Lexington and as a result many homes were without heating facilities On 
January 26, 1943, 13 4 inches of snow fell during the day which is the heaviest 
recorded fall within such a period 

Thunderstorms have been recorded for every month of the year, although the 
maximum intensity occurs in mid-summer In winter they are usually associated 
with the cold front of a cyclone while those of summer may be cither of the same 
type or convectional Probably the most extensive rmd-wmter electrical storm 
took place on January 31, 1917, and was accompanied by much thunder The 
average monthly distribution of thunderstorms is os follows January, 1 Feb¬ 
ruary, 1, March, 2, Apnl, 4, May, b, June, 8, July 9, August 7, September, 4, 
October, 1 November, 1, December, 1 There is an average of 45 days a year 
with thunderstorms, the three summer months having 54% of the total 

Although hail occurs infrequently at Lexington it docs at times result in slight 
damage to local crops Whilt no month of the year is immune, November is 
usually regarded as being less likely to have hail Some years may experience none 
whatsoever The largest hail ever seen in Fayette County fell on May 21 1917, 
when stones having a diameter of three and one -quarter inches were reported 

The mean annual temperature at Lexington is 55 1° F (See Table I), and the 
mean monthly temperatures range from H 7° F in January to 7b 2° F in July, a 
total of 42 5°F The absolute range in temperature is from a low of — 20°F 
to a high of 108°F, a total of 128°F Other tcmixrature data may be observed 
from a study of Tables I and IV The range of temperature is great as might lie 
expected from the continental location of Lexington The city also has a large 
amount of sunshine during the summer months which often results in high inly 
and monthly temperatures 

Temperatures of 100° F or over are rather rare, some summers pass without 
experiencing it The highest temperature ever recorded was a reading of 108° F 
on July 10 and July 15, 1936 In this same ye ir then were nine consecutive days 
with a temperature of 100° F or over, from July 7 to July 15 Temperatures of 
100° F or over, however, have occurred as early as June 27 (191b), and os late 
as September 14 (1936 and 1939) Between the years 1888 and 1945 only 10 years 
had recorded temperatures of 100° F or over, in average of one year in every six 
Interesting to note, six of these 10 years with 100° F or over h m tx enured between 
1934 and 1945 inclusive, during a 12-year pencxl, while the other four were spread 
between the years 1888 and 1913 inclusive, over a 46-year period Lexington has 
had 35 days with a temperature of 100° F or over during this 58-year penod Four 
of the 35 days occurred before 1934 and 11 that year and later 

Further study reveals that all years have had temperatures of 90° F or over 
90° F readings have been noted as early as Apnl and as late as October, 80° F 
readings as early as March and as late as November, and 70° F readings at some 
time in every month of the year The greatest number of consecutive days with a 
temperature of 90° F or over has been 21 and was recorded on two different 
occasions, from August 8 to August 28, 1936, and again in 1941 from July 23 to 
August 12 

Tables IV and V present minimum temperature data Subzero temperatures 
have not been expencnced every year, but over the recorded penod they have 
occurred 34 of the 62 years or approximately an average of one year in every two 
There have been only 128 days with a temperature of 0° F or lower, an average 
two days every year Only 17 of the 128 days have expenenced a temperature of 
—10° F or lower 

The lowest temperature officially recorded in Lexington has been — 20° F on 
February 13, 1899, and the next lowest -17° F on February 10 of the same year 
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Various unofficial readings from parts of central Kentucky report lower readings, 
one being — 27° F for February Id It was the coldest day of a week during which 
the temperature was below 0° F every day Official readings for the week were 
February 8 — 4° F , February 9, —15° F , February 10, —17° F , February 11, 
—4° F , February 12, —12° F , February 13, —20° F , February 14, — 1° F 
The Kentucky River, solidly frozen, was passable for team and wagon The 
latest date with a temperature of below 0 ° F was March 4 (1873) with a reading 
of — 1° F The earliest date was November 29 (1929) with a reading of 0° F , 
followed by — 3° P the next day 

It is interesting to note that 28 of the 34 years with 0° F or below occurred 
between the years 1888-1933, the same period that only four years had tern- 

TABLE V 

Minimum Temperature Data 
A—Number of Days Considered 
B—Number of Days with indicated Minimum 
C—Percentage of Total 



Jan 

Feb 

Mar 

Apr 

May 

Sept 



Dec 




32 °F or Below 





A 

1922 

1751 1 1922 

I860 

1022 

I860 

1022 

i I860 

1022 

B 

1380 

1207 857 

224 

A 

1 

107 

1 675 

1227 

C 

71 2 

68 9 

44 6 

12 0 

16 

05 

5 6 

1 36 3 

60 2 


20°F or Sklow 


A 

1922 

1751 

1922 

1 I860 



1 1860 

1922 

B 

524 

498 

161 

1 5 



1 93 

424 

C 

27 3 

28 4 

8 4 

27 



| 5 0 

22 1 


10°F or Below 


A 

1922 

1751 

1922 





1860 

1922 

B 

225 

170 

23 





8 

120 

C 

11 7 

10 1 

1 2 





43 

0 2 


0°F or Below 


A 

1922 

1751 

1922 

i 



1800 

1922 

B 

62 

41 

1 




2 

22 

C 

3 2 

2 3 

05 

1 



11 

1 1 


peratures of 100° F or over In the interval, 1934-1945 inclusive, a temperature 
of 0° F or lower was recorded in six of the years As has been shown previously, 
this was the time when maximum readings of 100° F or over had been observed 
six years out of a total of ten during the 58-year period considered This would 
seem to indicate that there has been a slight shift from cooler to warmer con¬ 
ditions, however, the time period is too short for any definite conclusions 

Table V, Minimum Temperature Data, enables one to compare the number 
of days of a given minimum temperature with the total number of possible days 
and to observe the percentage of the total For example, there were 1,922 days 
in the 62 Jonuarys considered Of these, 1,380 days had temperatures of 32°F or 
below at some time during the day, or a total of 71 2% of all days in January 
It will be seen that January is the coldest month with February and December 
slightly less so The latest date with a temperature of 32°F occurred on May 20, 
1894, and the earliest date occurred on September 30, 1899 
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The average length of the frost-free season is 180 days, m four-fifths of the 
years it is 178 days The latest lost killing frost in spring ever officially recorded 
was on May 20, 1804, and the earliest first killing frost in the autumn was on 
September 24, 1028 The last killing frost in spring occurs on the average on 
Apnl 16 and in the autumn the average date of the first lolling frost is October 22 
In four-fifths of the years the last lolling frost in spring comes about Apnl 23 
and the first killing frost in the autumn comes about October 18 The longest 
frost-free season has been 233 days and this has occurred on two different occasions 
dunng the recorded penod In 1902 the frost-free penod was from Apnl 8 to 
November 27, and m 1922 from March 22 to November 10 The shortest frost-free 
penod was 142 days in 1894, from May 20 to October 9. 

The relative humidity at noon, local time, reaches an average of 74% in winter, 
61% in spnng, 58% in summer, and 62% in atumn The relative humidity at8 a m 
is somewhat higher with values of 82, 76, 78 and 79% respectively 

The average number of days with dense fog is 11 per annum, the greatest 
number of these occurring m late atumn and the winter months The months of 
March, Apnl, May, June, and July average less than a day each, August, Sep¬ 
tember, and October have an average of one each, and November, December, 
January, and February have an average of two each 

Over a penod of 32 years, records show the percentage of possible sunshine 
to be greater in summer than m winter, 63% m July and August m contrast with 
only 35% in December Distnbution of possible sunshine by seasons is as follows 
winter, 37%, spnng, 52%, summer, 02%, autumn, 55% Summer not only has a 
greater percentage of possible sunshine but its hours of sunshine is about 60% 
more than in winter, 15 hours in June as contrasted with 9 hours in December 
The summer sunshine is also more intense than that of winter since the altitude 
of the sun in June is 75° 28' while in December it is 28° 28' The number of 
gram calorics of heat per square centimeter of surface in June on a clear day is 
about 800 while that in December is only 270 

The prevailing wind direction for Lexington is from the southwest throughout 
each month of the year over a 42-year penod The average wind velocity ranges 
from 10 to 12 miles per hour, with values somewhat higher dunng the winter 
months and reaching a maximum average velocity of 13 2 miles per hour in March 
The wind probably reached one of its greatest measured velocities in 1918 when a 
maximum of 56 miles per hour was recorded Severe winds associated with 
tornadoes or tomado-like storms have been recorded on different occasions 
This study does not fully present nor does it attempt to analyze all the 
phenomena of the weather and climate of Lexington Such a task is beyond the 
purpose of this paper The data selected and method of presentation may be 
improved upon, however, it is hoped that sufficient material has been assembled 
which will stimulate others to make similar studies, so that information relative to 
our weather and climate may be made available to all 



MORPHOLOGY OF SPIRONEMA FRAGRANS, LINDL 


H H M BOWMAN, 

University of Toledo, 

Toledo Ohio 

About eight years ago a fnend gave me a small potted plant—a monocot with 
an attractive whorl of dark green leaves resembling Dracaena This grew into a 
high plant which began to lean and sprawl with its heavy crown of long leaves, 
next, it produced from the lower nodes long runner-like branches which quickly 
rooted in the soil in the green-house bench in which it’s pot had been placed These 
off-sets I gave to friends as interesting house-plants As the sprawling parent 



Flo 1 Three year old plant of Sptronema fraxrans in earlv stage of blooming 


plant became more awkward and ungainly with its numerous progeny around it 
forming a sort of jungle, I would discard the old plants and raise new ones as mere 
foliage plants, since it never bloomed Without any flowers I could not identify it 
I kept it 3$ yampant but barren tropical stranger in our green-house collection 
Finally in the spring of 1948 an old plant which I had kept as an ungainly relic 
became mature enough to bloom (Fig 1) In February it suddenly sent up a long 
ndked wand-like stem which eventually developed lateral shoots These ulti- 
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mately produced dense clusters of small dehoiously fragrant white flowers (Fig 2) 
that filled the green-house with their perfume As I had no keys for tropical 
monccots which were not common in horticulture, I made sketches of the plant 
and its flowers and sent them to the Bronx Botanical Garden m New York The 
assistant curator, Mr Richard Howard, sent me its name —Spironema fragrans 



Fi< 2 Inflorescence of Spironema fragrans <it mature ata^e of bloom 


Its nomenclature has gone through numerous vicissitudes Its earliest generic 
name was Calltsta given by Linnaeus (1) in 1758 A specimen had apparently 
been sent to Linnaeus at Upsala, Sweden, by his former student, Pehr Lfifling (2), 
whom it will be recalled was designated by Linnaeus os his best loved pupil Ldflmg 
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had in later years become botanist to the Spanish Government in Madrid In this 
capacity he went on a botanical exploration tnp to South America where he died 

In his collections he sent back the plant which was named Calltsta by his old 
teacher, Linnaeus 

In 1763 the genus was renamed Bapolanlktts by the Austrian Botanist, Nicolaus 
Jacquin (3) and in 1840 the English collector and student of American plants, 
John Lindley (4) christened it Sptronema This was its valid name until 1903 
when John K Small (6) of the Bronx Botanical Garden put it in the genus 
Tradcscantdla 

By this one can surmise that the plant is a member of the Commclinaceae 
in the Division Tradescantiae 



Fig 3 Magnified flower of Sptronema fra&rans X 20 


In 1942, Robert E Woodson (6) of the Missouri Botanical Garden and who is 
at present writing a Flora of Panama (7) contributed an article to the Annals of 
the Missouri Botanical Garden entitled “A Commentary on the North American 
Genera of Commelinaceae ” He described the plant under the name, Calltsta 
fragrans (Lindl) Woodson Comb nov 

The plant’s relationship to the genus Calltsta is not very patent The older 
authors describe the genus as composed of “small prostrate running herbs with 
umbelliform, few flowered, inflorescences ” Woodson says of C fragrans, “aside 
from its gigantic size the relationship of this species to the small creeping plants 
of CaUtsia should be sufficiently clear ’’ 

But in spite of Woodson’s statement it is not svfjietenily clear that it should be 
facluded in Calltsta as originally named by Linnaeus The more logical nomen- 
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clature would therefore be that favored by Engler and Prantl (8) and the Bronx 
Botanical Garden to retain Lindley’s (1840) name of Sinronema since in its habit 
it is strikingly different from the creeping species of Cailtna 

The flowers are held aloft in spike-hke wands 3 to 4 feet tall (Fig 2) They are 
borne in compact globose clusters in the axils of tiny bracts and like most of its 
relatives in this family are ephemeral They open about 9.30 in the morning and 
all are shriveled and finished by 3 30 P M The blooming is also sporadic On 
March 20 of the year 1949, all of 5 large old plants burst into bloom simultaneously 
for one day Then no flowers opened until March 29, then a bloomless period 
until April 5, and again no flowers until April 10 These sudden and irregular 



Fig 4 Floral parts of Sptronema fragrant Drawings by H H M Bowman 


spurts of bloom were not apparently due to the quantity of hght nor the tern* 
peraturc, since the latter was uniform in the green-house and some of the blooming 
dates were clouded dark days and others were sunny 

The individual flowers (Fig 3) are most unusual especially with regard to the 
stamens The perianth is about one-fourth inch m diameter and 0-parted The 
three outer divisions are of a firmer texture with a slight greenish or purplish ' 
streak on the outer side The three inner divisions are broader and more petal-like 
and of a delicate transparent whiteness In the center is the pistil with a 3-celled 
superior ovary with 2 ovules in each cell, a filiform style is topped by a tufted 
plumose capitate stigma The stamens are 6 with very long spreading thread-like 
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filaments which are about an inch in length, and elevated far beyond the cup of the 
pennth The connective of the stamen is exaggerated into an irregularly rounded- 
pctal-hke expanse of delicate white tissue with two small anthcr-sacs in the lower 
outer comers of the connective These arc filled with nce-shaped pollen grains 
The delicate petal-like stamens with their long exserted filaments give a filmy or 
feathery character to the entire inflorescence (Fig 4) Englcr and Prantl give 
the only illustration of the stamens that I have been able to find but their drawing 
is incorrect The connective is described as quadratic and the anther sacs are 
shown at the upper outer comers instead of the lower comers 

How this tropical jungle plant from Central and South America came to 
Toledo I am unable to say It does not seem to be known to commercial firms 
and so far as I know is not grown as an ornamental plant by horticulturists It is 
my purpose to introduce to you therefore a plant little known in our latitude and 
one which is remarkable in its stamens and peculiar habits of growth Photographs 
of the plants in the University green-house and my original drawings illustrate 
the morphological features of Sptronema fragrant Lindl 
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SOME RECENT RECORDS OF THE FRESH-WATER TELLYFISH 
CRASPEDACUSTA SOWERBII FROM OHIO AND 
PENNSYLVANIA' 


RALPH W DLXTER 
Kent State University 

THOMAS C SURRARRl R 
Baldwin Wallace College 

AND 

CHARI h W DAVIS 
Youngstown College 


During the past two decades much interest has been shown in the freshwater 
jellyfish Craspedacusta sowerbn Lancaster A monograph on the species by 
Dcjdar (1934) tabulated all of the world-wide records of occurrence known up to 
the date of his study Bennett (1932) had earlier summarized the published 
accounts from North America, and Schmitt (1939) and Zeliff (1940) have added 
to the compilation of North American records Pennsylvania records begin with 
the discovery in 1885 of the hydroid stage of this hydrozoan coclcnterate by Potts 
who described it as Microhydra ryden In 1897 he reported the discovery of the 
medusa stage This was followed by a senes of published observations and studies 
of which the publication of 1906 is the most important Payne (1924) has shown 
the relation of the hydroid to the medusa stage and has shown that the genenc 
name of Craspedacusta takes precedence over that of Microhydra However, 
he rctamed the tnvial name ryderi for the Amenean specimens Boulengcr and 
Flower (1929) and Dcjdar (1934) demonstrated that C ryderi is identical with 
C sowerbn as described originally by Lancaster from spa imens first discovered in 
the ldy tank of Regent's Park in 1880 and which reappeared in 1928 American 
writers of recent years have used both names, one about as often as the other 
It seems to the writers, however, that C sowerbn should be regarded as the v did 
name Additional records from Pennsylvania have been published by Brooks 
(1932), Quick and Matthews (1917), and Kustcr (1938) Collecting records from 
Ohio have been reported by Baird (1932), Kraatz (1931), Linscheid (1935), Kostir 
(1941), and Dunham (1941^12) 

Many persons have kindly assisted the writers with their studies and with 
the compilation of other new discoveries of C sowerbn in the Ohio-Pcnnsylvama 
region These who have contributed collecting data arc mentioned in connection 
with their records, and to them our sincere thanks are given Others to whom we 
are indebted for assistance arc as follows Dr Fcmandus Payne, Dr J Paul 
Vissther, Mrs Martha Linschcid Mr Paul Shively, Mr Bhke B Hanan, Mr 
H K Datson, and the General Biological Supply House In making state-wide 
contacts regarding the occurrence of fresh-water jellyfish in Ohio, the senior writer 
learned of the work of Dr Surrarrer and Mr Davis on this species They wen 
invited to join him in the produc tion of this combined report, and acknowledgment 
is hereby given to their splendid cooperation 

NfW RECORDS FROM OHIO 

Alfred G Linscheid of the Shaker Heights Schools found an abundance of. 
fresh-water medusae in Green Lake at Shaker Heights in the fall of 1934 Specimens 
had first been brought to him by a student of his school, H V Caldwell, Jr , but 

Presented liefore the zoology section of the Ohio Academy of Science April 22 1949 ut 
Denison University 
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none has been found there since that time In October of that same year, abundant 
medusae were discovered m a goldfish pond at Nela Park in Cleveland Heights 
These were studied by Mrs Martha Ltnscheid who prepared a master's thesis on 
her studies for Western Reserve University (Linscneid, 1935) and presented a 
report of her work before the Ohio Academy of Science in the spring of 1935 Since 
that time Mr Henry Donahower, who made the original discovery, has seen small 
numbers of medusae dunng various years but unfortunately written records were 
not made In the last week of August, 1948, four s[5ecimens were collected 
We were notified of this recent collection through the courtesy of Mrs Harold R 
Nissley The pool, formerly a fire pool but now converted into an ornamental 
goldfish pond, is circular, has a diameter of 125 feet, a depth of 15 feet, and a 
capacity of 1 25 million gallons It was constructed in about 1912 In spite of 
periodic cleaning of the pond every three to five years, the jellyfish have reappeared 
over a span of 14 years Schmitt (1939) cited a number of similar cases where 
jellyfish have reappeared in the same artificial pool over a period of years 

Dr William C Stehr of Ohio University has collected medusae from a reservoir 
three miles north of Athens dunng late May and June every year since 1934 Only 
female specimens have so far been observed Their abundance has fluctuated 
from year to year, but he found them particularly abundant m 1937 and 1942 

In September of 1930 and 1937, Prof George R Easterling of Kent State 
University collected medusae from a sand-pit quarry pond two miles northwest 
of Chillicothe They were common in 1936, but much less numerous the second 
year The pond was circular in outline with a diameter of about 200 feet and a 
maximum depth of 10-12 feet 

In August of 1940, fresh-water jellyfish were found m Round Lake, near Route 3 
some 12 miles southwest of Wooster, in the comer junction of Holmes, Ashland, 
and Wayne Counties Specimens were brought to the College of Wooster Dr 
Ralph V Bangham of the college visited the lake within a short time after the 
discovery and collected a few specimens Round Lake is a small, pot-hole type 
of lake with a maximum depth of about 45-50 feet and with margins of peat bog 
It has a water surface of 35 acres On August 13, 1949, Mr Parke C Wachtel 
of Mansfield discovered a number of fresh-water jellyfish on the west side of the 
lake in a section of less than an acre in area and with a depth ranging from 15 to 25 
feet He had fished this lake at least once each week and sometimes twice a week 
since April 1, but no jellyfish were observed until the 13th of August Apparently 
they appeared sometimes between Apnl 0 and 13 On August 20 the medusae 
were found in great abundance, but one week later they were much reduced in 
number On August 30 he captured many specimens which were sent to Mr E L 
Wickliff, Chief of the Fish Management Section of the Ohio Division of Wildlife, 
who placed them on exhibition at the Ohio State Fair On Septembers, Mr 
Wachtel found only a few specimens still remaining in the lake, and by September 
10 they had disappeared 

Blake B Hanan collected specimens of C sowerbit in the months of August, 
September, and October of 1941 from an old stone quarry lake (Smith quarry) 
near Berea (see figure 1) which had been abandoned for some 25 years Some 
of the specimens were forwarded to Kent State University He found the medusae 
in great numbers especially along the edges of the water where 2-3 specimens 
were found per square yard from the surface to a depth of about four feet The 
body of water filling the quarry measured approximately 150 x 600 feet with an 
estimated depth of 6(1-70 feet That same year Dr Thomas C Surrarrer collected 
specimens m October from the same quarry The eight specimens which have 
been saved are all malqs The gonads of 50 specimens, probably all of them males, 
placed m aquaria on October 21, ruptured on October 30 Other quarries in the 
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than in the preceding year In October of 1943, only a few specimens could be 
found there This quarry was then drained and reworked, but soon abandoned 
once more After its being refilled with water, medusae were not found again 
after a careful search m 1940, 1947, and 1948 In the fall of the years 1943-1947 
inclusive, a number of jellyfish were found each year in a nearby quarry, West 
View quarry, but none was found thuv in 1948 In 1947, however, they were 
also present in a second quarry at West View This one had been drained in 1944 
and reworked for a time Jellyfish were not found there in earlier years or in 1948 
All three of these quarries at Berea were filled with deep-blue, clear water 

Mr T G Gallagher, Chief of the Pollution Control Section of the Ohio Division 
of Conservation, discovered an abundant population of fresh-water medusae in 
Lake Alma in July of 1945 While fishing in the lake he observed a slowly moving 
stream of the jellyfish some 20 feet wide and about 200 yards long which moved in a 
counterclockwise direction around an island in the lake One dip of a quart jar 
captured 17 individuals They ranged in size from one-quarter of an inch to one 
inch in diameter, the average being about three-fourths of an inch At the time 



Fic I Smith quarry near Berea Typical quarry habitat of Craspedacusta sowerbtt 

Photo by Blake B Hamm 


of collecting, the surface water was 79°F with a drop to 75°F at a depth of 12 feet 
The pH reading one foot below the surface was 6 4 The captured medusae were 
placed in an aquarium with two guppies, both of which were dead by the next 
morning One of the fish had a large jellyfish clamped to it by its tentacles Lake 
Alma is in Clinton Township of Vinton County, about two miles southeast of 
Hamden It is an impounded lake built ui 1900 An earthen dam has created 
a somewhat circular lake with an island near the center There is a surface of 72 5 
acres of water, an average depth of 9 7 feet, and maximum depth of a little over 
16 feet Roach and Pelton (1947) have published a limnological and fishery 
management survey report on this lake 

In September, 1947, a student of Kent State University brought to the biology 
laboratories a number of living medusae which he had collected from Stewart 
Lake, near Twin Lakes, m which they were very common These were kept alive 
for several days as a demonstration in the laboratories At the same time the- 
senior writer heard of a report of jellyfish from Crystal Lake near Ravenna, only 
nine miles from Stewart Lake Several specimens had been collected on August 31 
by two students, Helen Stuart and George Price On September 24, the lake was 
visited, at which time C sowerbtt was found to be still abundant They were 
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widely distributed over the lake, but were particularly common on the leeward side 
Three days later Walter Evans, a school boy living at the lake, collected a few 
specimens, but no more were seen after that date All of the 42 specimens pre¬ 
served from this lake were females The size ranged from 6-12 mm m diameter 
and the tentacles were arranged m six different size groups Cladocerans and 
cope pods were found entangled in the tentacles Crystal Lake is a natural glacial 
lake of approximately 25 acres and with a greatest depth of about 30 feet It is 
used as a water supply for the City of Ravenna and for sport fishing Fishermen 
reported difficulty in getting fish to bite during the time when the jellyfish were 
at their peak of abundance Possibly the fish were feeding on the medusae Two 
fishermen, Howard Kastor and Gordon Klohn, claim to have seen a few jellyfish 
in this lake each year between 1937 and 1947, and a considerable number in about 
1942 How dependable those observations were cannot be stated since specimens 
were not collected In August, 1948 a total of four specimens was collected by 
Walter Evans which were the only ones found that year at Crystal Lake 

Also in the summer and fall of 1947, abundant specimens were collected from 
Lake Milton, 14 miles east of Crystal Lake Charles W Davis, assisted by Dr 
Claire L Worley of Youngstown College, collected medusae from a small bay of 
Lake Milton In 17 years of living on the shore of this bay, the Davis family 
had never previously observed jellyfish in the lake Many specimens were collected 
during the first two weeks of May From the middle of June to the middle of 
July the jellyfish were most abundant From the middle of July to August 10 
only a few were seen, but after this date they became abundant again until the 
first week of September when they decreased in number Few were obtained in 
September and none observed in October All of the specimens observed that 
year were found restricted to the small bay directly in front of the Davis cottage, 
and for the most part centered around a snag of tree branches some 30 feet m 
diameter which had been submerged at the spot for attracting game fish Jellyfish 
were observed floating up out of this snag By striking the submerged branches 
with a boat oar, many individuals were liberated which came to the surface Spec i¬ 
mens which were preserved, about 25 in number, were all females (see figure 2) 
Lake Milton was impounded in 1916 in the Mahoning River Valley to supply water 
for the steel plants of Youngstown It has an area at present of 1,700 acres, with 
a maximum depth of about 46 feet The average depth is 12 feet At no other 
place in the lake, however, have medusae yet been observed The size of preserved 
specimens 'ire the same as those collected from Crystal Lake, 6-12 mm , but some 
were observed in the water by Mr Davis that were about 10 mm in diameter 
In the summer of 1948 the medusae did not appear until the first week of September 
Mr Glen Davis, owner of the Davis cottage, collected about 10 specimens at that 
time from the same location They were fairly numerous for two weeks, but not 
nearly so abundant as they had been the preceding year Two fishermen reported 
observuig them in middle September, having found them over the same snag 
The senior writer, accompanied by Mr Glen Davis, was unable to find any on 
September 26 

Prof William Adams, Jr and Prof W Hughes Barnes of Muskingum College 
collected abundant specimens of C sowcrbtt from a limestone quarry near Zanesville 
between July and October of 1947 and 1948 They plan to publish the detailed 
results of their observations at a later date 

NhW RECORDS FROM PENNSYLVANIA 

Prof Kimber C Kustcr of the State Teachers College, Bloomsburg, Penn¬ 
sylvania, published a note (1938) on the collection of medusae from an abandoned 
limestone quarry near the village of Almedia, Columbia County, from August 
tp October of 1917 He has written to us that since that time medusae have been 
found every summer in the same quarry until the season of 1947 when they were 
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neither observed by him nor reported to him by bathers During the ten-year 
interval when medusae were observed, they varied in abundance from one year 
to another, being very common some years and much less common other years 

Mr David Shortess collected a great abundance of medusae for the General 
Biological Supply House from Fox Run, a slow-moving stream, some five miles 
northwest of York in the late summer of 1940 The stream is 25 feet wide and not 
over three feet deep where the collection was made Shortly after his specimens 
were collected a rain storm swelled the stream, sweeping away the population, 
and medusae have not been found there since He observed two color groups, 
“clear white” and “greenish ” 

On September 15 and 16, 1947, Ladd Hcldenbrand, a student at Kent State 
University at the time, discovered fresh-water jellyfish in abundance at the northern 



Tic 2 Craspedacusta sowerfm from Lake Milton 1947 
Photo by H K D itson 


end of Lake Wallenpaupack Attempts to capture specimens with his hands 
failed Unfortunately collecting equipment was not available However since 
he had previously studied preserved specimens in the zoological laboratories and 
he was able to make close observation of large numbers m the lake, there can be 
no question as to the correctness of his identification This lake was impounded 
in the Wallenpaupack River in 1923 for hydroelectric power by the Pennsylvania 
Power and Light Company of Scranton The lake is some 40 miles east of Scran¬ 
ton It is 12 miles long with an average width of two miles Total area is 216,000 
acres, and greatest depth is 90 feet The medusae were found over a stretch of- 
about three miles In the summer of 1948 Mr Heldenbrand returned with collect¬ 
ing equipment, but specimens were neither found nor reported by anyone on the 
lake On September 5, 1949, however, he succeeded in collecting specimens of 
C sowerbit which were found in abundance distributed throughout an area of 
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about one square mile Thirty-seven specimens sent to the senior writer for study 
ranged in size from 7-15 mm , the great majority being 12-15 mm All of these 
specimens were females, and all of the loose gonads from broken medusae were 
ovanes At the time of collecting, the surface water was very still and its 
temperature was 68° F The following day no specimens could be found Dcevey 
and Brooks (1943) reported C sowerlnt from a lake in Connecticut with an area 
of 271 acres and a maximum depth of 65 feet They claimed that it was the 
first record of fresh-water medusae from an open lake The above discovery of 
medusae in Lake Wallcnpaupack enlarges the known lake-size habitat of this 
organism many times 

NOTES ON HABITAT, SEASONAl OCCURRUNC* 

AND GLOGRAPHICAL DISTRIBUTION 

Fresh-water medusae have been most often found in quarry and fish ponds, 
concrete pools and tanks, gravel pits, and small shallow lakes This paper reports 
specimens from two large unpounded lakes, Lake Milton and Lake Wallcnpaupack 
both of which arc much larger than any previously reported lake habitat One 
stream population, that of Fox Run, is added to the few records of such a habitat 
known from North America Previously, Takony Creek and the St huykill River 
m Pennsylvania, the Vermillion River in Ohio, Benson Creek and the Kentucky 
River in Kentucky, and Williamctte River in Oregon have been reported The 
statement of Dejaar (1934) that C sower bn is found 1 m natural lakes that are 
apparently always connected with flowing water" is certainly not the case in many 
of the American records made from such habitats as artificial goldfish ponds, 
quarry ponds, concrete tanks, etc 

Many zoologists believe that the hydroid stage is introduced into bodies of water 
with transplanted water plants or fish, and that it reproduces by asexual budding 
only Thus is explained the collecting of males only by Viosca and Burkcnroad 
(1936), Van Auken (Loudonvfllc specimens) (1940), Deevey and Brooks (1943) 
Fincher and Buchanan (1944), and from the Berea quarries described m this paper, 
and of females only by Payne (1924), Baird (1932), Woodhead (1933), Milne (1938), 
Powers (1938), Van Auken (Garnet Lake specimens) (1940), and from a reservoir 
near Athens, Crystal Lake, and Lake Milton as mentioned in this paper Only 
Payne (1926) has reported collecting both sexes together He concluded that in 
budding off medusae the hydroids are apparently male producing or female pro¬ 
ducing exclusively The matter was summarized in an unpublished report by 
Kostir (1941) 

Schmitt (1939) repeated his prediction made 12 years earlier that more and more 
specimens of the sporadic and relatively rare fresh-water medusae would be found 
and reported as more attention over a wider area was turned to the problem 
In addition to the increase m the number and distribution of observers, another 
factor which seems to bring records of occurrence to light is that certain years are 
apparently favorable ones for the produt tion of this organism in great quantity 
The years of 1932, 1933, 1934, 1936, 1937, and 1947 were times when most of the 
recent North American records have been discovered and years when jellyfish were 
found in great abundance 

Most of the collecting m this country has been done from July to October, 
although records are known as early as May and as late as November September 
is the month of most frequent discovery and greatest abundance 

Fresh-water medusae have been reported from 25 states (Conn , N Y , N J , 
Penn , Mii# Va , W Va , Ohio, Mich , Ind , Ill, Ky , Tcnn , Ga , Ala , Miss , La , 
Ark , Mo glowa, Texas, Okla , Kan , Ore , and Wash ), Washington D C , Quebec, 
and the Panama Canal Zone All of the state records except Oregon and Wash¬ 
ington (aquarium record only from Washington) are in the eastern half of the 
United States 
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SUMMARY 

1 The fresh-water medusa Craspedacusta sower bn is reported from »12 new 
localities in Ohio and Pennsylvania and from two previously known localities m 
which it has reappeared 

2 Two lake habitats are recorded, Lake Milton in Ohio and Lake Wallen- 
paupack m Pennsylvania, which are the largest yet known to be inhabited by 
jellyfish 

3 Medusae are usually found from July to October m quarry and fish ponds, 
reservoirs, and small lakes 

4 A new stream record (Fox Rim m Pennsylvania) is reported for North 
America 

5 All state and similar locality records known from North America are listed 
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A MANOMETRIC PIPETTING DEVICE 


BFRTIL G ANDhRSON 

Department of Biology West Virginia University, and 
Franz Theodore Stone Laboratory, I he Ohio Stale University 


The pipetting device herein described has enabled me to make 100 ml dilutions 
faster and with much less fatigue than the pipetting by mouth method The 
device can be used in a variety of situations where definite volumes are to be dis¬ 
pensed It can also be used where a safety pipette is desirable especially with 
radioactive materials Cleaning time is less than for other types of automatic 
and mechanic al dispensing devices since the only part that requires cleaning is the 
pipette The principle involved is simple so that others may have developed 
essentially similar devices but so far as I am aware they have not been described 

The device is diagrammed in Fig 1 The pipette may be of any size and type 
that is emptied completely This is connected by means of a rubber tube to a gas 
collecting tube of 250 ml capacity The gas collecting tube is in turn connected 
by means of i second rubber tube to a leveling bulb of 250 ml capacity These 
parts are supported on a stand with a heavy base and a rod 36 in long and 0 5 in 
m diameter The pipette is held by a burette clamp The gas collecting tube 
is held by a large burette clamp A fixed leveling bulb support is mounted above 
the gas collecting tube at a level to hold the upper end of the tubulation of the 
leveling bulb 2-3 tm below the upper end of the expanded portion of the gas 
collecting tube An adjustable leveling bulb support is mounted below the gas 
collecting tube After the apparatus is assembled it is filled with water to the 
level shown in Fig 1 

The pipetting procedure is as follows Place the leveling bulb in the fixed 
support Adjust the lower leveling bulb support so that the distance between it 
and the fixed support is a centimeter or two greater than the distance between the 
tip of the pipette and the graduation mark If the density of the liquid to be 
dispensed is different from that of water the distance should be proportional to the 
specific gravity of the liquid To fill the pipette a vessel containing the liquid to 
be dispensed is raised to immerse the tip of the pipette and the leveling bulb lowered 
to the adjustable support If the adjustable leveling bulb support is adjusted 
precisely the liquid level in the pipette will drop to the graduation mark on with¬ 
drawing the vessel If the liquid level in the pipette falls below the graduation 
mark the vessel should again be raised to the pipette and the adjustable support 
lowered until the liquid level in the pipette falls to the graduation mark on with¬ 
drawing the vessel If the liquid level falls above the graduation mark the adjust¬ 
able support should be raised until the liquid level falls to the graduation mark 
The pipette is emptied by raising the leveling bulb to the fixed support Once 
adjusted to a pipette only minor adjustments need be made from time to time 

Any type and size of pipette can be used with this device Mohr type pipettes 
have been used by adding a second adjustable leveling bulb support below the fixed 
support and adjusted to stop the emptying of the pipette at a given graduation 
mark The pipette itself may be mounted on a separate support which may be 
at a distance from the remainder of the apparatus In this way the device can 
be used advantageously in pipetting radioactive materials 
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NEW SPECIES OF NEW WORLD BACCHA 


F M HULL, 

University of Mississippi 

i 

Several new species of American flies of the Syrphid genus Baccka are here 
described The types are in the author's collection 

Baccha xabukm n sp 

Related to vespuccta Hull and brunmpenhts Hull The hmd femora and tibiae are quite 
pale yellow, not brown, the femora are blackish annulate Wings slightly paler m color, the 

V shaped yellow spots of the fourth segment are more broadly joined to the minute, yellow, basal 
triangles Length 0 mm 

Female.— Head face and cheeks pale yellow, the front yellow, except for a medial brownish 
atnpe running three-fourths of the length of the front The preantennal callus is brownish above 
with a small black spot anteriorly The first two segments of the antennae are yellow, the third 
is missing The vertex is black with golden brown pollen the black pile lies in a single row 
Pile of front black, of face yellow Occiput black with yellowish grey pollen and golden, non 
flattened pile, the pile of the upper third black 7 horax mesonotum black, quite widely pale 
yellow along the sides including the humeri and post calh and the whole of the scutellum The 
scuteUum is barely darker in oblique view but appears clearly yellow from above. The middle 
of the mesonotum is obscurely vittate with yellowish or reddish brown pollen There is no 
anterior collar and the pile is sparse and yellowish The pile of the scutellum consists of a very 
few long fine black hairs There appears to be no ventral fringe The pleura are yellow with a 
diagonal brownish black band posteriorly occupying the stemopleura, metapleura and hypo 
pleura Squamae and fringe dark septa Hal teres light reddish brown Legs all coxae and 
trochanters yellow The anterior and middle legs and the whole of the hind legs except a distinct 
wide, brown, subapical, femoral annulus, ore yellow in color Wings uniformly tinged with light 
brown, the pterostigma scarcely darker The third vein is gently arched, the costa drawn back 
ward the preanal spurn distinct, the alulae narrow, not wider than the width of the basal section 
of the costal cell Abdomen spatulate but little narrowed baaally The first segment is yellow 
with the posterior margin brown except upon the sides The second segment is one and two- 
thirds as long as wide, just before the middle there is a broad, gently arched yellow band bordered 
anteriorly and posteriorly with opaque reddish sepia The third segment is similar, a little 
shorter, a little wider posteriorly and the yellow band is now narrowly divided in the middle, 
wider in the middle and located in the middle of the segment Thus this segment has a pair of 
closely approximate, yellowish triangles which reach narrowly to the lateral margin and which 
are bordered by opaque sepia The fourth segment has on either side a deep-cleft, inverted, 

V shaped spot which is rather broadly connected to the minute, submedial, basal yellow triangles 
The outer limb of the "V” is broadly rounded and at least twice as wide outwardly as basally, the 
medial limbs of either side slightly converge posteriorly, are broadly rounded medially and their 
tips diverge and do not reach the posterior margin These yellow figures are narrowly margined 
anteriorly with opaque brown and the clefts and medial space is filled with opaque brown Fifth 
'segment with a pair of submedial vittae similar to those of the fourth segment and with a pair 
of shorter, diagonal, sublateral yellow vittae which narrowly connect with a submedial pair at 
the base The submedial vittae reach the posterior margin Sixth segment yellow with two 
slender brownish black vittae 

Holotype female, Chanchamayo, Peru, August 20, 1048, J Schunke. 

Baccha halcyons n sp 

4 Related to wrona Curran The U-shaped yellow spots of abdominal segments three and 
four are not so deeply deft, the fifth segment is quadnvittate. Length 8 6 mm 
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Male —Head face, cheeks and front entirely pale yellow, the latter with a very minute, 
scarcely noticeable pale brown spot on the pro-antennal callus instead of the usual distinct black 
spot The pile of the front is blackish, of the face yellow The antennae ore orange, the arista 
blackish The vertex lb blackish, the occiput block, somewhat crumpled and greasy Thorax 
mesonotum black with brassy reflections, the pollen obscured by poor preservation, the tides of 
the mesonotum including the humeri postcaUi and the scutellum are pole yellow There is no 
anterior collar of pile The mesonotal hair is fine and dark in color Similarly the scutellar 
pile is sparse, fine, long and black Ventral scutellar fringe absent The pleura are pale yellow, 
the lower stemopleura, the metapleura and hypopleura sepia brown Squamae brown, the 
halteres sepia with the stalk pole Legs anterior and middle legs entirely pale yellow The 
posterior fringe of the middle femora yellow the hind femora with dark br ow n , wide, subapical 
annulus and less distinctly brown at the base Hmd tibiae brannulate, being light brown apically 
and just before the middle Hind tarsi entirely yellow Wings not quite hyaline, the 
pteroetigma pale brown Alula quite absent The preanal spurn is almost completely absent 
The third vein is gently arched, the costa drawn considerably backwards Abdomen petiolate, 
the first segment yellow, shining brown posteriorly except upon the sides The second segment 
is subcylmdncal, three to three and a half tunes os long as its middle width, it is sepia brown m 
color except that the sides upon the basal half are diffusely shining yellowish but the yellow color 
is scarcely visible from above Just past the middle there are a pair of narrowly separated, sharp, 
distinct bright yellow spots bordered anteriorly and posteriorly with opaque sepia Third 
segment nearly twice as wide posteriorly as basally, within the middle there is a pair of narrowly 
separated clear yellow triangles which are indented in the middle of their posterior margins 
Thus these spots resemble inverted V shaped marks in which the clefts have been largely filled 
by yellow These spots are broadly banded by opaque sepia which anteriorly extends nearly to 
the base of the segment The fourth segment has similar larger, more elongate, more deeply 
deft and a little more widely separated clear yellow spots which are narrowly extended to reach 
the base of the segment The medial area, the cleft and a very narrow margin antero laterally 
are opaque sepia The fifth segment has four yellow wedge-shaped vittae all about equally 
separated from one another The medial pair are slightly longer but do not reach the posterior 
margin They are separated by opaque sepia brown 

Holotype male Chanchamayo, Peru, August 16, 1948 1100 meters, J Schunke 

Baccha serene n sp 

Related to mexteana Curran There is a pair of dull grey vittate marks enclosed in the 
opaque black triangle of the third and fourth segment Females with these opaque sub- 
triangular bands wholly black Length 12 5-16 mm 

Male —Head face black, diffusely yellowish white along the sides The cheeks are black, 
the front shining black with an opaque black triangle above The preantennal callus ib large 
yellowish brown laterally, black m the middle and black posteriorly The pile of the face and 
front is abundant, long and black The facial pollen is distinctly white to silvery, extending 
narrowly up along the sides of the front as far as the middle where it ends and re-appears near 
the upper third of the front only to disappear at the base of the opaque black triangle The 
antennae are quite black, only the base of the third segment is narrowly reddish below The 
arista is black a little reddish at the extreme base The vertex is black shining behind, but 
more nearly opaque between the ocelli, the black pile appears to be in a single row The occiput 
is black with nearly white pollen with a row of long, scarcely flattened, white hairs in the middle 
The upper occipital pile and the haim next to the eye margin m the middle of the occiput are 
black Thorax black with very fault, submedial, reddish sepia, pollmose vittae which do not 
extend beyond the suture There is no distinct area of lighter pollen in front of the scutellum 
The scutellum is nearly black, but actually is perhaps of a very dork sepia color The mesonotal- 
pile is abundant, short and black, the scutellar pile similar The ventral fringe consists of eight 
or nine pairs of yellow hairs, some of them quite long Mesonotum with a well developed, pale 
yellow anterior collar of pile The squamae and fringe are dark Bepia, the halteres reddish sepia 
The pleura are shining black, the posterior margin of the mesopleura obscurely reddish brown 
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Pleural pile yellow with a fringe of block hairs along the upper poster io r margin of the meso- 
pleura Pollen whitish Legs anterior and middle femora very dark reddish sepia, the middle 
pair almost black posteriorly, their tibiae nearly black, the tarsi also nearly black The hind 
femora and tibiae are entirely black with dense, short black pile throughout The hmd basitarsi 
are blackish on the basal two-thirds, the remainder of these tarn nearly white with white pile 
Wtngs deeply tinged with sepia on the entire base to just beyond the anterior cross vein with 
the exception of the anal cell, which is considerably paler at least on the marginal half The 
posterior half and base of the preanal cell is also somewhat paler Alulae wide, dark brown 
basally, diffusely merging into the subhyaline border The dark sepia area of the base of the 
wing is nowhere sharply marked and grades diffusely off into the pale grey, nearly hyaline portion 
of the remainder of the wing The marginal cell and whole of the submarginal cell are distinctly 
brown, but not quite so dark as the basal part of the wing The preanal spuria is distinct The 
third longitudinal vein is slightly curved backward before the end of the subapical cross vein 
Abdomtn quite petiolate The first segment is shinmg black, the second segment is nearly six 
times as long as its least width, very little more narrow in the middle than apically and its base 
and apex of nearly the same width This segment is light reddish sepia with beginning a short 
distance from the posterior margin, a large, extensive, opaque nearly black triangle which is 
quite long and acute and which reaches to within a short distance of the base The third segment 
is similarly colored basolaterully, the posterior margin shining blackish, the greater part of this 
segment occupied by a very large, opaque black triangle which encloses a pair of obscure reddish, 
vittate streaks The fourth segment also has a very large but shorter and broader opaque black 
triangle which like that of the third reaches the base of the segment and encloses a pair of similar 
though lead grey vittate spots The basal corners of this segment are more narrowly light 
reddish brown The fifth segment is shining black with three, short oval, opaque black basal 
spots The pile of the abdomen is everywhere black except posteriorly upon the first segment 
where it is whitish First segment pile long 

FemaU —Face and head similar to the male, the front black, the white linear pollen along 
the eye margins uninterrupted The squamae are very pale yellow but the fringe reddish sepia 
The legs are similar to the male, the dorsal pile of the middle tarsi whitish, the anterior tarsal 
pile black dorsally The abdomen has the second segment only about two and a half tunes as 
long as its least width it is very little narrowed in the middle The third segment is as long as 
its posterior width and the posterior width not quite twice as wide as the basal width The fourth 
segment is a little wider than long, the fifth segment nearly twice as wide as its length Sixth 
segment almost as wide basally as the length of the segment and considerably narrowed posteriorly 
with a medial ridge The seventh segment is laterally flattened The second and thud segments 
each have a large central, opaque black triangle. The fourth segment has a large, broad, gently 
arched, opaque black band reaching nearly to the base of the segment, it is somewhat arched and 
occupies nearly the whole of the segment The fifth segment is indistinctly opaque in the middle, 
the crumpled condition makes it difficult to discover the pattern The sixth segment is entirely 
shinmg black Pile of abdomen black except for a few white hairs along the sides of the second 
segment in the middle and anteriorly and posteriorly along the sides of the first segment 

Holotype male, Chonchamayo, Peru, August 3, 1048 allotype, a female, July 17, 1948, 
J Schunke 



A TABULATION OF OHIO BOBWHITE QUAIL FOODS 


VINCENT SCHULTZ* 

The Ohio State University, Columbus Ohio 


Although the bobwhite quail, Coltnus v vtrgtntanus , has been on the protected 
list in Ohio since 1912, the time may come when vigorous legislative pressure will 
change its status from that of a song bird to a game species Knowledge of the 
food requirements of a game species is one of the first essentials to the establishment 
of sound management practices The almost complete lack of data on the food 
habits of the bobwhite quail m Ohio has led the writer to present a detailed report, 
for the records, of the analysis of 70 quail crops These crops were collected in 
various Ohio counties while conducting a vitamin A deficiency study on the bob- 
white quail during the winter of 1946-47 

Of the two food habit studies known to have been made in Ohio neither one is 
of any great value due to limited availability and incompleteness The results of 
Judd's study in 1890 is limited to 8 specimen cards on file at the Patuxent Research 
Refuge, Laurel, Maryland Hick's report (Bullentin Number 105 of The Ohio 
Division of Conservation and Natural Resources) on the analysis of 68 quail 
stomachs is of limited value as it is not readily available and the results obtained 
from birds from various physiographic areas of the state have been combined 
It is the writer’s opinion that the results should be tabulated on a physiographic 
bais rather than by using a method of combining the results and considering the 
final results as indicative of the feeding habits of the quail in Ohio No method 
of compiling the results of stomach or crop analysis is entirely free from the danger 
of misrepresentation of a species' actual food habits An attempt is made in 
Tables 1 and 2 to eliminate or reduce to a practical minimum this tendency of 
misrepresentation These tables contain the results of the analysis of 70 quail 
crops Birds that are trapped by baiting generally have little or no natural food 
present in their crops, therefore, data from such birds presented on a total volume 
basis are not comparable with similar data obtained from birds collected by shoot¬ 
ing As data obtained from quail that were shot or trapped was not considered to 
be comparable, presentation of the findings is in two separate tables Table 1 
contains data obtained from 46 quail collected by shooting from various counties, 
as follows Athens (Nov —1 bird), Cuyahoga (Aug —1 bird, Jan —1 bird, Mar —2 
birds), Delaware (Nov—2 birds), Medina (Jan —1 bird), Meigs (Dec —2 birds), 
Montgomery (Jan—1 bird), Vinton (Nov—6 buds, Dec—17 birds, Jan —6 
birds, Feb—8 birds), and Williams (Nov—1 bird) Table 2 contains data ob¬ 
tained from 24 birds trapped by baiting, as follows Delaware (Dec—7 birds), 
Franklin (Oct —6 birds, Nov —2 birds, Dec —1 bird, Feb —4 birds) and Medina 
(Feb —5 birds) Commercial scratch feed and cracked com were used as bait 


l The analyses were conducted while on a research fellowship granted by The Ohio 
Co-operative Wildlife Research Unit The Ohio State University, The Ohio Division of Con ~ 
servation and Natural Resources The Pish and Wildlife Service and The Wildlife Manage¬ 
ment Institute co-operating Personal acknowledgments are made to A C Martin, R T 
Mitchell, K A Mitchell, K Will and D L Leedy 
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and as their presence in the crops resulted from unnatural conditions they were 
not tabulated in Table 2 1 


I Plant Material 
Acalypha sp 
Acalypka virgtmca 
Actinomeru allermfoltus 
Ambrosia arlemtsttfolta 

Anaealhs arvensu 

Ascieptas sp 

A vena saliva 

BuUns anslosa 

Bromus secaltnus 

Celastrus scandens 

Cerasltum Bp 

Cer ostium vulgatum 

Compontae 

Desmodtum Bp 

Dtgtlorta uchatmum 

Euphorbia coroilala 

Galium sp (green vegetative) 

Geum sp 

Glycate max 

Impaltens sp 

Leersta orytotdes 

Lespedeza Bp 

Lespedeza slxpulacea 

Lespedeza sir tala 

Oxalis sp 

Oxalts sp (green vegetative) 
Pantcum captllare 
Pantcum sp 
Paspalum laeve 
Paspalum sp 
Physalis sp 
Polytonum avtculare 
P dumetorum 
P hydropiper 
P pennsylvantcum 
P persxcana 
P punctata 
Portulaca oleracea 
PolentiUa Bp 
Prunus serotma 
Quercus sp 


TABLE I 

Contents of Quail Crops from Shot Specimens 


Unglac —D 1 (1—a) 

Glac —J l(2-s), Unglac—D 2(17-s) 

Unglac —D 2(1 6 cc) 

Glac—J 3(6cc), Unglac—N 6(71 Occ), D 16 
(88 8cc), J 2(7 8cc) 

Unglac — J 1(12 —b) 

Unglac —N 1(1—a), D 4(1 5cc) 

Glac—A 1(9 Occ) 

Unglac -N l(l-s), D 2(24-s) 

Unglac—N l(7cc) 

Unglac —D 2( 2cc) 

Unglac —D 1 (1—*) 

Glac—A 1(7-8) 

Glac—J I(I-b) 

Unglac —N 4(8 Occ), D 4(2 lcc), P 6(1 Occ) 
Unglac —D 2(4-8) 

Unglac —N 1 (1—*5 
Unglac—D 2(2 2cc) 

Unglac —D l(2-s) 

Glac—M 2(10Occ) 

Unglac —N 3( 2cc), D 7(13 Occ) 

Unglac—D l(3cc) 

Unglac —D 3(9-s) 

Unglac —J 6(26 9cc), F 1( 6cc) 

Unglac —P 1 ( 2cc) 

Glac—A l(2-s), J 1 (1—«). Unglac —D l(l-s) 
Unglac—P l(t) 

Glac—N 2( 2cc), Unglac—N l(l-s), D 3(1 lcc) 
Unglac —N 4(1 lcc) D 6( 3cc), P 2(2 -b) 
Unglac—N l(6-s), D 1(3-8) 

Unglac-N 3(3cc),D l(l-s), J l(l-s) 

Unglac -N l(20-s) 

Glac —N 1(1-8) 

Unglac —N 1( 4cc), D 2( lcc) 

Unglac —D l(6cc) 

Unglac —N l(l-s), D 6(8 Occ) 

Glac —A 1 (0-s), Unglac —D 3( 4cc) 

Unglac -N 1(3-8) 

Glac-A 1(30 -b) 

Unglac—D 1(1-8) 

Unglac —D 1(4 Occ) 

Unglac —D 3(6 4cc), F 2(16 Occ) 


*Glac and unglac refer to quail collected in glaciated and unglaciated Ohio, respectively 
Letters A, O, D, J, F and M refer to the months of August, October, December, January, 
February and March, respectively The number preceding the brackets refers to the number 
of specimens examined in which the particular material was found Symbols in brackets refer 
to the total amount in the crops for that particular month, either as a number of seeds (-t), 
trace (t), or number of cc (-cc ) The number within the brackets that pertains to animal 
material refers to the number of different individuals All animal material except where 
otherwise indicated refers to adult forms 

Example Glac -D 2(4 -b) 

Two specimens collected m glaciated Ohio in December contained a total of Four seeds 
Scientific names from 

Britton, W E 1020 Check list of the insects erf Connecticut State Geological and Nat 
ural History Survey, Public Document No 47 

^ g^toffner, J H 1014 Catalog of Ohio vascular plants Ohio Biological Survey, Bulletin 
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TABLE 1 —Continued 


Rhus copallina 
Robtma pseudo-acacia 
Rubus ep 
Rumex aceioseUa 


Rumex aceioseUa (green vegetative) 

Sassafras sassafras 

Setana flauca 

Stda sptnosa 

Tnfohum pratense , 

Tnfolvum repent (green vegetative) 

Tnfohum sp 

TrUtcum aeshvum 

VltlS 8p 

Zea Mays 


Zea mays (sweet) 

Unknown 
Fruit skin 

Tuber-like root stocks of grass 


(green) 

Twig 

Green vegetative material 


Unglac —D 4(2 Occ), F 1(3 Occ) 

Unglac — D l(3-s) 

Glac—A l(3-») 

Glac —J 1( 7cc), M 1( lcc), Unglac —N 1(7—®)# 
D l(2-s) 

Unglac —D 3( lcc), F l(t) 

Unglac —D 4( 7cc) 

Glac—J 2( 4cc), Unglac —D 1(3-8), J 2(1 3cc) 
Unglac —D l(l-s) 

Unglac—D 1(10-8) 

Unglac-N 3(t), D 2(t) J 2(t), F 1( lcc) 
Unglac —N l(l-s), D l(l-s) 

Unglac—N l(2-s) f D l(l-s),J l(4-s) 

Unglac—N 1(1 6cc) D 3(17 Zee) 

Glac—N 2(1 Occ), Unglac —N 2(16 lcc), D 6 
(6 Occ) 

Glac —J 1(0 Occ) 

Unglac—J l(t) 


Unglac—D 1( lcc) 

Unglac — D 1 ( 2cc) 

Glac—A l(t), Unglac— N 2(t), D 4( lcc), 
F 3(t) 


II Animal Material 
Acndidae 
Agatha sp 
Aphididae 
Arachnida (spider) 
Carabidae 
Carabidae larva 
Cercopidae 
Chale pus dorsalis 
Cbrysomelidae 
Cicadelltdae 
Elachistidae 
Coleoptera larva 
Corsicus 
Curculiomdoe 
Elatendae 
Formicidae 
Gastropoda (slug) 
Gastropoda (snail) 
Hymenoptera 
Lepidoptera larva 
Lygus pratensis 
Staphyhnidae 
Sawfly larva 
Unknown 

III Miscellaneous 
Debris 
Qnt 


Unglac —N 3(4) 

Glac—J 1(1) 

Unglac—N 1(1) J l(tof8) 

Unglac -D 2(4) 

Unglac —N 1(1) 

Unglac—N 4(14) 

Glac —A 1(1) Unglac—N 1(1), D 1(2) 
Unglac-D 2(4) 

Glac—A 1(2) Unglac—N 1(1) D 1(3) 
Unglac -N 1(1) D 1(1) 

Unglac—N 1(1) 

Unglac —N 2(2) 

Unglac— N 1(1) 

Unglac -N 1(1) 

Glac—A 1(1) 

Unglac—N 1(2 
Unglac —N 1(2 
Unglac —N 1(2), D 1(2) 

Unglac-N 1(1) 

Unglac “N 1(1) 

Glac—A 1(1) 

Unglac—N 1(1) 

Glac A 1(15) 

Unglac-N 1(1) 


Unglac-N 2( Occ) D 4(2 4cc)J 1( lcc) 

Glac —J l(t) Unglac-N 1 (t) D 2( 5cc), F l(t) 


TABLE II 


I 


Contents of Quail Crops from Trapped Specimens 


Plant Material 
Ambrosia artemisiifolia 
Bideus sp 

Cryptotaenia canadensis 
Cyperus sp (green vegetative) 
Desmodsum sp 
DigUana sangmnahs 
Festuca nutans 


Glac —F 1(1-2) 
Glac —D 2(2-s) 
Glac—F 3(2cc) 
Glac—D l(t) 
Glac—D 3( Occ) 
Glac—D I(l-s) 
Glac—F l(3-s) 
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TABLE II —Continued 


Fraxtnus sp 
Geum sp 

Madura pom}era 

Oxahs sp 

Fantcum capillare 

Polygonum convolvulus 

Polygonum per s tear xa 

PotentiUa sp (green vegetative) 

Rumex aceloseua (green vegetative) 

Solanum nigrum 

$ctarxa glauca 

Selaria vxridis 

Tnjohum repens (green vegetative) 
V tola sp 
Vxtis sp 
Unknown 

Green vegetative material 


II Animal Matirr 
Acndidne 
Arachmdn (spider) 
Carabidoe 
Gastropoda (snail) 
Hcmiptera nymph (?) 
Ichneumon 1 dac 

III Miscellaneous 
Grit 


Glue—D l(2-s) 

Glac —P 1(3 -b) 

Glac—D 1 (1—s) 

Glac—O l(l-s) 

Glac— D 1(3-*) F l(l-fl) 
Glac - N I(l-s) 

Glac -F 2(2-s) 

Glac—F l(t) 

Glac— N I(t) 

Glac —O 1(10 -b) 

Glac —F 3( 2cc) 

Glac—O l(l-s) 

Glac—D l(t) 

Glac —O 5( 7cc) 

Glac—O l(3-s) 

Glac —O l(t) N 1(1) F 3(t) 


Glac —O 1(3) N 1(1) 
Glac - F l(t-l) 
Glac—D 1(3) 

Glac — O 1(2) 

Glac -O 1(1) 

GW -F l(t-l) 


GW -D l(t) 
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A CHECK LIST OF THE BIRDS OF OHIO, WITH THE 
MIGRATION DATES FOR THE BIRDS OF 
CENTRAL OHIO 



DONALD J BORROR 
Department of 7 oology Tnd Lntomolog> 

The Ohio State Unnersitv Columbus 10 Ohio 


The field identification of birds is greatly facilitated if the observer knows 
whatjbitds are apt to occur at any given time and place Since previous check 
lists (Trautman 1935a, Borror, 1941) have been in such demand and since a 
number of new species have been added to both the stalt list and the central Ohio 
list in the last several years it has seemed advisable to bring these lists un to date 
The writer is particularly indebted to Dr Edward S Thomas of the Ohio 
State Archaeological and Natural History Museum, Columbus, Ohio and to Mr 
Milton B Trautman, of the Franz Theodore Stone Laboratory, Put-m-Bav 
Ohio for their suggestions and criticisms during the preparation of this paper, 
ind to Dr Thomas for placing the facilities of the Ohio State Museum at the 
writer's disposal 


Check List of Tin Birds of Ohio 

The following list is by species, with comments on the status of subspecies 
The species starred (*) have been recorded from central Ohio, and arc included 
in the table in the latter part of this paper the status of these species in the state 
can be inferred from data given in the tabic The species in the list are grouped 
into five categories I, the mam list of spcxics based on specimens, II, a hypo¬ 
thetical list, either based on old records of specimens that cannot now be located, 
or on sight records, III, species formerly occurring in Ohio but now extirpated (at 
least in Ohio), IV, exotics, either escaped cage birds, or species that have been 
introduced and are still of very lot al distribution, and V others, including hybrids, 
prehistoric species, and species that were introduced into Ohio at one time but 
failed to become established 

In the case of casual or accidental species that are included in the main list on 
the basis of one or a few specimens, the location of the specimens (based on data 
in the literature, except for specimens in the Ohio State Museum), is indicated as 
follows CMNH—Cleveland Museum of Natural History, CMP—Carnegie 
Museum, Pittsburgh, CSNH-“Cincinnati Society of Natural History, OM— 
Oberlin Museum, OSM—Ohio State Museum, Columbus UCM—University of 
Cincinnati Museum, UM—Museum of Zoology, University of Michigan, and 
USNM—Umted States National Museum Washington, D C 

The nomenclature followed is that of the Fourth Edition of the American 
Ornithologists' Union Check-List (1931), and Supplements 19-24 (1944-1949) 
Forms that are either not recognized by the American Ornithologists* Union or 
are on the A 0 U hypothetical list (including hybrids and exotics) are indicated 
by a dagger (f) 
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L Species Based on Specimens 

*1 Common Loon Gama mmer (BrQnnich) Both the Lesser Common Loon ((* i el as son 
Bishop) and the Greater Common Loon (G t mmer) have been reported from Ohio 
but according to Trautman {1035b) the lesser common loon is probably the more 
common subspecies in the state 

2 Pacific Loon Gama arcttca pactfica (Lawrence) Casual, several records including a 
specimen taken at Ashtabula 2/19/00 (Jones 1918) (OM) 

*3 Red throated Loon, Gavia stellcta (Pontoypidian) Rare 
*4 Holboell s Grebe, Colymbus grtsegena holbbllxt (Reinhardt) 

*5 Homed Grebe Colymbus aurifus Linnaeus 

6 hared Grebe Colymbus caspxcus caltfornicus (Heermann) Two records Lake Co 

4/22'41 (Godfrey 1943b) (CMNH) und South Bass Island 11/29 ; 45 (Trautman 1946) 
(OSM) 

7 Western Grebe Aechmopkorus ocadentahs (Lawrence) One record near Youngstown 

10/30/13 (Fordyce 1913) (CMP) 

*8 Pied billed Grebe Podtlymbus podiceps podiceps (Linnaeus) 

9 Black capped Petrel Pierodromo A<ui/a/a (Kuhl) One record near Cincinnati 10 5/98 
(Lindahl 1809) (CSNH) 

10 Leach s Petrel Oceanodroma leucorkoa leucorhoa (Vieillot) One record Dayton 5/10/29 
(Blincoe 1930) (OSM) 

*11 White Pelican, Pelecanus erytkrorkynckus Gmelin Rare 
12 Gannet Morns bass ana (Linnaeus) Several records along Lake Erie in winter (Hndoter 
1926 Mayfield 1948), including a specimen from Lucas Co 12/22/47 (OSM) 

*13 Northern Double crested Cormorant Phalacrocorax auntus aurttus (Lesson) 

14 Water turkey Ankxnga anhtnga leucogaster (Vieillot) One record Lowell Washington 
Co Nov 1885 (Jones 1905) (OSM) 

*15 Eastern Great Blue Heron Ardea he radios kerodxas Linnaeus 
*16 American Fgret Casmerodtus albus egretta (Gmelin) 

*17 Snowy Pgret Leucophoyx tkula thula (Molina) 

*18 Little Blue Heron Florida caerulea caerulea (Linnaeus) Practically all the Ohio records 
are of immature (white) birds 

*19 Eastern Green Heron, Bulondes virescens vxrescens (Linnaeus) 

*20 Black crowned Night Heron Nyctuorax nycttcorax hoacth (Gmelin) 

*21 Yellow crowned Night Heron Nyctanassa vtolacea (Lmnueus) Severul records some 
nesting mostly from northern and northwestern Ohio (Walker 1928b Bruce 1931 
Hicks 1935a Walker 1940, Price 1946a Mayfield 1949) 

*22 American Bittern Botaurus lenlxgmosus (Montagu) 

*23 Eastern Least Bittern Ixobrvchus ext Us extlts (Gmelin) 

24 Wood Ibis Myctena amencana Linnaeus Three records one at Cle\eland in 1879 

(Wheaton 1882) and two at Wilmington 7/23/09 (Jones 1918) and 5,5/40 (Hazard 
1947) (OSM) 

25 Pastern Glossy Ibis, Plegadts falctnellus falctnellus (Linnaeus) A few northern Ohio 

records (Kirtland 1850, Mayfield 1943a and 1947, Campbell 1944), and one record from 
southern Ohio (a bird collected at Grant Lake w Brown Co 10/1/49 by Ronald 
Aus ting) 

*20 Whistling Swan Cygnus columbutnus (Ord) 

*27 Common Canada Goose Brant a canadensis canadensis (Linnaeus) 

•28 American Brant Brania bemtcla hrota (MOller) Several Ohio records (Fisher 1907 
Jones 1008, Hadeler 1930, Trautman 1940) a skin (OSM), “Lake £ne Ohio, 11/10/74 
29 Barnacle Goose, Branta leucopsu (Bechstein) One record, Wincus Point (Sandusky 
Bay) 11/5/25 (Aldrich 1932b) (CMNH) 

*30 White fronted Goose Anser albtfrons albtfrons (Scopoli) A few Ohio records (Langdon 
1879, Wheaton 1882, Hadeler 1930, Ball 1945, Clark 1946), and a skin (OSM) “Fairfield 
t, Co , Ohio M without date 

*31 Lesser Snow Goose, Chen hyperborea kyperborea (Pallas) 

*32 Blue Goose, Chen caerulescens (Linnaeus) 



No 1 


THE BIRDS OP OHIO 


3 


*33 Mallard, Anas plalyrkynckos piatyrhynchos Linnaeus 
*34 Black Duck, Anas rubrtpes Brewster 
*33 Gadwall, Anas strepera Linnaeus 
*36 Pintail, Anas acuta tsxtuxkoa Vieillot 

*37 European Teal, Anas crecca Linnaeus Recorded from Auglaize Co (Walker 1031) 
(OSM), Buckeye Lake (Trautman 1032,,, and Youngstown (Baird 1036) 

*38 Green winged Teal Anas carolxnensxs Gmelin 
*30 Blue winged Teal Anas dxscors Linnaeus 

*40 Cinnamon Teal, Anas cyanoptera cyanoptera Vieillot One Ohio record, Buckeye Lake 
4/4/06 (Davie 1808) (OSM) 

*41 European Widgeon, Mareca pen elope (Linnaeus) 

*42 Baldpute, Mareca amertcana (Gmelin) 

*43 Shoveller, Spatula clypeata (Linnaeus) 

*44 'Wood Duck, Axx s pons a (Linnaeus) 

*45 Redhead Aythya americana (Eyton) 

*46 Ring necked Duck Aythya collarts (Donovan) 

*47 Canvisback Aythya valxsxnerta (Wilson) 

*48 Greater Scaup Duck A ythya marxla nearctxca Stejneger Rare 
*49 Lesser Scaup Duck Aythya affints (Eyton) 

*60* American Golden eye Bucephala clanguid americana (Bonaparte) 

*51 Buflle head, Bucephala albeola (Linnaeus) 

*52 Old-squaw Clangula hyemalxs (Linnaeus) 

*53 King Eider Somaterxa spectabxlxs (Linnaeus) Rare 
*54 White winged Scoter, Melanxtta deglandi (Bonaparte) 

*55 Surf Scoter Melanxtta perspxcxllata (Linnaeus) 

*56 American Scoter Oxdemta nxgra amertcana Swainson 
*67 Ruddy Duck Oxvura jamatcensxs rubxda (Wilson) 

*58 Hooded Mcrgunser Lophodytes cucullatus (Linnaeus) 

*50 American Merganser Mergus merganser amencanus Ciissin 
*60 Red breasted Merganser Mergus serrator serrator Linnaeus 
*61 Eastern Turkey Vulture, Calhartes aura septentrxonalu Wied 
*62 Black Vulture, Coragyps atratus (Meyer) Southern Ohio only 
*63 Eastern Goshawk, AcctpUer genltlts alrxcapxllus (Wilson) Rare 
*64 Sharp-shinned Hawk Accxpuer strxatus velox (Wilson) 

*65 Cooper s Hawk Accxpxter cooperxx (Bonaparte) 

*66 Eastern Red tailed Hawk Buteo jamatcensxs borealxs (Gmelin) There are in the liter 
ature two Ohio records of the Western Red tailed Hawk B j calurus Cassin (Jones 
1003 Henmnger 1012), but the specimens on which these records are based (OSM) 
have been determined by Oberholser as b borealxs 
*67 Northern Red-shouldered Hawk Buteo Ixneatus Ixneatus (Gmelin) 

*68 Broad winged Hawk, Buteo platypterus plalypterus (Vieillot) 

*60 American Rough legged Hawk, Buteo lagopus sane It jokannxs (Gmelin) 

*70 Hams s Hawk, Parabuleo unxcxnctus harrxsx (Audubon) One Ohio record Harrisburg 
12/24/17 (Earl 1018) (OM) 

*71 Golden Eagle Aquxla chrysaitos canadensis (Linnaeus) Rare 

*72 Northern Bald Eagle, Halxaeetus leucocephalus washxngtonxx (Audubon) 

*73 Marsh Hawk, Circus cyaneus hudsonxeus (Linnaeus) 

*74 Osprey, Pandxon halxaetus caroltnensxs (Gmelin) 

75 Gyrfalcon Falco rustxcolus obsoletus Gmelin Three Ohio records Payette Co 1/30/07 
(Henmnger 1011) (OSM) Wood Co 12/10/42 (Moseley 1043), and Youngstown 4/22/34 
(Baird 1034) 

*76 Duck Hawk, Falco peregrxnus anatum Bonaparte Rare 
*77 Eastern Pigeon Hawk Falco eolumbanus columbanus Linnaeus 
*78 Eastern Sparrow Hawk, Falco sparvenus sparvenus Linnaeus 
*70 Eastern Ruffed Grouse, Bonasa umbellus umbellus (Linnaeus) 
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80 Greater Prairie Chicken, Tympenuckus cuptdo ptnnatus (Brewster) Formerly fairly 
common in the state but extirpated by about 1000, in 1033 reintroduced into Marion 
Co (Trautman 1935c), some recent records from northwestern Ohio (Hicks 1035a 
and 1035b) 

*81 Hungarian Partridge Perdue perdue perdue (Linnaeus) Introduced, and very local 
*82 Eastern Bob white Coltnus vtrgtntanus virgtntanus (Linnaeus) According to Aldrich 
(1046), the bob white that occurs in Ohio is the Interior Bob-white C 9 mexteanus 
(Linnaeus) t 

*83 Ring-necked Pheasant, P has tonus coUhtcus Linnaeus 
*84 Sandhill Crane, G>wj canadensts tabula (Peters) Rare 
*85 King Rail Rallus elegans elegant Audubon 
*86 Virginia Rail, Rallus Itmtcola Itmtcola Vieillot 
*87 Sora Portana caroltna (Linnaeus) 

*88 Yellow Rail Coiurntcops novaboracensts novaboracensxs (Gmelm) Rare Bailey (1035) 
records C n rtekt Baileyt from Canton 
*80 Black Rail, Later alius jamatcensts pygmaeus (Blackwall) Rare 
*00 Purple Gallmule Porphyrula marttntca (Linnaeus) Rare 
*01 Florida Galltnule Galltnula chi or opus cachtnnans Bangs 
*02 American Coot, Fuhca amencana amerxeana Gmelm 
*03 Piping Plover Charadrtus melodus Ord 

*94 Semipalmnted Plover Charadrtus hxatuula semxpalmatus Bonaparte 
95 Wilson s Plover Charadrtus wtlsoma wilsonui Ord One Ohio record Lucas Co 6/17/36 
(Campbell 1936d) (OSM) 

*96 Killdeer, Charadrtus vociferus voctferus Linnaeus 

*97 Amencan Golden Plover, Pluvxalts domtntca domtntca (Muller) 

*08 Black bellied Plover, Squalorola squatarola (Linnaeus) 

*90 Ruddy Turnstone Arenarxa interpret monnella (Linnucus) 

*100 American Woodcock Phtlohela minor (Gmelm) 

101 European Woodcock, Scoiopax rusttcola rusticola Linnaeus One Ohio record Geauga 
Co 11/6/35 (Aldrich 1036b) (CMNH) 

*102 Wilson s Snipe Captlla galltnago deltcala (Ord) 

*103 Hudsoman Curlew Numentus pkaeopus hudsonuus Latham 
*104 Upland Plover Bartramta longtcauda (Bechstein) 

*105 Spotted Sandpiper A chits macula rw (Linnaeus) 

*106 Eastern Solitary Sandpiper Trxnga solxtana solttarta Wilson 
*107 Western Willet Catoptrophorus semxpalmatus tnornalus (Brewster) 

*108 Greater Yellowlegs Totanus melanoleucus (Gmelm) 

*100 Lesser Yellowlegs Totanus flavtpes (Gmelm) 

*110 Amencan Knot, Caltdrts canutus rufa (Wilson) Rare 
111 Purple Sandpiper Erolta manttma (Brdnnich) Several records from northern Ohio 
(Trautman 1944 (OSM) Doolittle 1916 and 1024b, Hill 1943 Mayheld 1940) 

*112 Pectoral Sandpiper Erolta melanotos (Vieillot) 

*113 White rumped Sandpiper, Erolta fusctcolhs (Vieillot) 

*114 Baird s Sandpiper Erolta batrdtt (Coues) 

*115 Least Sandpiper, Erolta mtnultlla (Vieillot) 

*116 Red backed Sandpiper Erolta olptna paexpea (Coues) 

*117 Dowitcher Lxmnodromus grtseus (Gmelm) Moat of the Ohio records of this species 
including those from central Ohio, refer to the Eastern Dowitcher, L g grtseus, 
the Long-billed Dowitcher, L g scolopaceus (Say), has been recorded from northern 
Ohio (Campbell and Campbell 1935 (OSM) Hicks 1988b, Campbell 1040) 

*118 Stilt Sandpiper, Mtcropalama ktmantopus (Bonaparte) 

*119 Semipalmated Sandpiper, Ereunetes pustlltu (Linnaeus) 

*120 Western Sandpiper Ereunetes maun Cabanis 
•w Buff breasted Sandpiper, Tryngtles subruficollts (Vieillot) Rare 
*•122 Marbled Godwit, Ltmosa fedoa (Linnaeus) Rare 
*123 Hudsoman Godwit Ltmosa kaemastxca (Linnaeus) Rare 
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*124 Ruff, Pktlomachus pugnax (Linnaeus) Two Ohio records Buckeye Lake 11/10/72 
(Wheaton 1882) (OSM) and Columbus 4/28/78 (Jones 1008) (OSM) 

*125 S&nderling, Cfocelhta alba (Pallas) 

120 Avocet, Rccurmrostra amencana (Gmelin) Several Ohio records (Jones 1003 (OSM), 
Baird 1036 (OSM) Hicks 1037a, Campbell 1040, Mayfield 1044b) 

*127 Red Phalarope, Phalaropus fultcartus (Linnaeus) Rare 
*128 Wilson s Phalarope, Steganopus tricolor Vicillot 
*120 Northern Phalarope. Lobipts lobatus (I mnaeus) 

*130 Parasitic Jaeger S ter cor anus parasiticus (Linnaeus) Rare 

*131 Long tailed Jaeger, Stercoranus longtcaudus Vicillot One Ohio record Buckeye Lake 
9/5/28 (Trautman and Walker 1930) (OSM) 

132 Glaucous Gull, Larus hyperboreus hyperboreus Gunnerus Recorded along Lake Erie 
(Campl>ell and Campbell 1034a Hicks 1036 (OSM) Skaggs 1037 Cumpliell 1940 
(OSM), Mayfield 1043b (OSM) ) 

*133 Great Black backed Gull Larus martnus Linnaeus Most of the Ohio records are from 
Lake Fne 

*134 American Herring Gull, Larus argentalus smtlhsomanus Coues 
*135 Ring billed Gull Larus delawarcnsis Ord 
*136 Franklin s Gull Larus piptrcan Wagler Rare 
*137 Bonaparte s Gull Larus Philadelphia (Ord) 

*138 Atlantic Kittiwake, Rtssa tndaclvla tndaclyla (Linnaeus) Casual 
*139 Sabine s Gull, Xema sabtnt sabtnt (Sabine) Casual 
*149 Forsters Tem, Sterna forslert Nuttall Rare 
*141 Common Tern Sterna hirundo hxrnndo LinnaeuB 

*142 Interior Least Tern Sterna alhtjrons athalassos Burleigh and Lowery CaRual several 
records from I ucas Co (Campbell 1935 and 1940) (OSM), one record from central 
Ohio (Trautman 1940) and one record from Hamilton Co (Langdon 1879) (OSM) 
*143 Caspian 1 em Hydroprogne caspta (Pallas) 

*144 Black Tem Chlidonias mgtr surtnamensis (Gmebn) 

145 Brtinmch s Murre Vria lomma lomvta (I mnaeus) Several Ohio records mostly from 
Lake Ene (Davie 1898 (OSM) Jones 1903 Sim 1908 Moseley 1908 Doolittle 1024a, 
Hicks 1035b) 

*146 Domestic Pigeon Columba lim Gmel in 

*147 Fas tem Mourning Dove 7enaidura macroura caroltnensis (Linnaeus) 

*148 Yellow billed Cuckoo, Coccyzus ameruanus ameruanus (Lmnaeus) 

*140 Black hilled Cuckoo, Coccyzus erythrophlhalmus (Wilson) 

*150 Bam Owl Tyto alba pratmcola (Bonaparte) 

*151 Fas tem Screech Owl Otus asw naevxus (Gmebn) 

*152 Great Homed Owl Bubo vtrgtntanus tnrgtHtanus (Gmebn) 

*163 Snowy Owl Nyctea sandtaca (Linnaeus) Rare winter ms itor 
*154 Northern Barred Owl, Strix varta varia Barton 
*155 Long eared Owl Asu> otus wilsontanus (Lesson) 

*156 Short eared Owl A sio flammeus flam mens (Pontoppidian) 

*157 Saw whet Owl Aegohus acadieus acadieus (Gmelin) 

158 Chuck will b widow, Capnmulgus caroltnensis Gmelin Reported from southern Ohio 
(Thomas 1032 (OSM) Blincoe 1033, HicWb 1035a) 

*150 Eastern Whip-poor-will Capnmulgus voctferus voctferus Wilson 

*160 Nighthawk Chordetles minor (Forster) Most of the Ohio records including those 
from central Ohio refer to the Eastern Nighthawk C m minor but Sennett s Night 
hawk C m sennettt Coues has been reported from Pike Co (Hicks 1038c) (06M), 
and from Cleveland (Aldnch 1986c) (CMNH) 

*161 Chimney Swift, Ckaetura pelagtca (Linnaeus) 

*162 Ruby throated Hummingbird Archilochus colubrts (Linnaeus) 

*163 Eastern Belted Kingfisher, Megaceryle alcyon alcyon (Linnaeus) 

*164 Northern Flicker, Colaptes auratus Intent Bangs 
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*160 Pi lea ted Woodpecker, Dryocopus pxleatus ' (Linnaeus) The subspecific status of the 
Ohio birds is somewhat questionable, but those in central Ohio are probably the 
Southern Pi lea ted Woodpecker, D p pxleatus (Trautman 1040) The Northern 
Pileated Woodpecker, D p abxetxcola (Bangs), has been reported from Ohio (Hicks 
1980a and 1930b, Campbell 1940) (OSM) 

*166 Eastern Red bellied Woodpecker Centum* carohnus carohnus (Linnaeus) 

*167 Red headed Woodpecker, Melantrpes erythrocephalus erythrocephalus (Linnaeus) 

*168 Yellow bellied Sapsucker, Sphyrapxcus tonus vanus (Linnaeus) 

*169 Eastern Hairy Woodpecker, Dendrocopos vUlosus mtlosus (T trmaeus) 

*170 Downy Woodpecker, Dendrocopos pubescens (Linnaeus) Most of the Ohio records of 
this species refer to the Northern Downy Woodpecker D p medxanus (Sw&wson), 
there is one Ohio record of the Southern Downy Woodpecker, D p pubescens 
Lawrence Co 6/2/36 (Hicks 1939) (OSM) 

*171 Northern Red cockaded Woodpecker Dendrocopos boreahs borealis (Vieillot) One Ohio 
record Columbus 3/16/72 (Jones 1903) (OSM) 

*172 Eastern Kingbird, Tyrannus tyrannus (Linnaeus) 

*173 Arkansas Kingbird, Tyrannus vertxcahs Say Several Lucas Co records (Campbell 
1940) (OSM), one Hamilton Co record (Kemsies 1948), and two central Ohio records 
•174 Northern Crested Flycatcher Myiarchus crxnxtus boreus Bangs 
*176 Fastem Phoebe SayornbS phoebe (Latham) 

*176 Yellow bellied Flycatcher, Emptdonax flaviventrts (Baird and Baird) 

*177 Acadian Flycatcher, Empxdonax vxrescens (Vieillot) 

*178 Alder Flycatcher, Empxdonax trail In traxllxx (Audubon) 

*179 Least Flycatcher, Empxdonax minimus (Baird and Baird) 

•180 Wood Pewee Contopus vxrens (Linnaeus) 

•181 Olive sided Flycatcher, Nuttallornts boreahs (Swamson) 

*182 Homed I ark, Eremophxla alpestns (Linnaeus) Three subspecies occur in Ohio the 
Northern Homed Lark E a alpestns the Prairie Homed Lark, E a praiuola (Hen 
ahaw), and HoyLs Homed Lark E a koytx (Bishop) The latter subspecies is 
relatively rare in Ohio (See Walker and Trautman 1936 ) 

*183 Tree Swallow, Indoprocne bxcolor (Vieillot) 

*184 Bonk Swallow, Rxparxa rxpana nparxa (Linnaeus) 

*186 Rough wmged Swallow, Slelgxdopteryx ruficollts sempenms (Audubon) 

*186 Bam Swallow, Hxrundo rust tea erythrogaster Boddnert 

*187 Northern Cliff Swallow Petrochelxdon pyrrhonota alhxfrons (Rufinesque) 

•188 Purple Martin Progne subxs subxs (Linnaeus) 

*189 Northern Blue Jay Cyanoatta crxstato bromxa Obcrholser 
*190 Eastern Crow Cornu brachyrkynchos brackyrkynchos Brehm 

191 Southern Raven, Corvus corax europkUus Oberholser Once a fairly common bird in 
Ohio apparently extirpated in the state al>out fifty years ago, but it occurs rarely 
today and may be on the increase One wintered at Put in Bay a few years ago 
*192 Black capped Chickadee Parus alrxcapiUus Linnaeus The records of this species from 
central and southern Ohio refer to the Appalachian Black capped Chickadee P a 
practicus (Oberholser), those from northern Ohio refer to this race to the Eastern 
Black capped Chickadee, P a aincaptllus or to intermediates between airxcapxllus 
and practicus (Oberholser 1937 Duvall 1945) 

*193 Northern Carolina Chickadee, Parus carohnensxs ex limns Todd and Sutton 
194 Hudsamon Chickadee Parus kudsontcus kudsonxeus Forster One Ohio record, lurtle 
Island (on Ohio-Michigan line) 11/6/43 (Mayfield 1944a) (UM) 

*196 Tufted Titmouse, Parus bxcolor Linnaeus 

*196 Northern White breasted Nuthatch, Sttla carohnensis cookex Oberholser Aldnch 
(1944a) calls this subspecies the Eastern White breasted Nuthatch 
*197 Red breasted Nuthatch, Sxtta canadensis Linnaeus 
*196. Northern Brown Creeper, Cerlkta famtltans amtneana Bonaparte 
*199 House Wren, Troglodytes atdon Vieillot Most of the Ohio records of this species refer 
to the Ohio House Wren T a baldwxnx Oberholser, there is one Ohio record of the 
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Eastern House Wren, T a addon, Cleveland 5/10/33 (Oberholser 1034) (CMNH) 
Oberholser (1934) and Aldnch (1036a) call this species T domes txcus (Wilson) t 
*300 Eastern Winter Wren, Troglodytes troglodytes htemalts Vieillot 
*201 Appalachian Bewick s Wren, Thryomanes bewtektt alius Aldrich 

*202 Northern Carolina Wren, Thryothorus ludovtexanus ludovtexanus (Latham) According 
to Lowery (1040) the Carolina Wren in Ohio is T l caroltntanus (Wilson) according 
to Godfrey (1946), it is T 1 ludovtexanus 
*203 Praine Marsh Wren Telmalodytes pains iris dxssadplus (Bangs) 

*204 Short billed Marsh Wren Ctsloihorus platensis stellaru (Neumann) 

*205 Fas tern Mockingbird, Mtmus polyglottos polyglotlos (Linnaeus) 

*206 Catbird Dumetella carolxnensxs (Linnaeus) 

*207 Eastern Brown Thrasher, Toxostoma rufum rufum (Linnaeus) 

*208 Robin Turdus mtgratortus Linnaeus Most of the Ohio records of this species refer 
to the Eastern Robin 7" m mtgratortus 1 he Southern Robin T m achrusterus 
(Batchelder), has been recorded in southern Ohio (Henmngcr 1907, JCemsies 1048 
Kemsies and Dreyer 1948 (UCM) ) and the Black backed Robin, T m ntgrtdeus 
Aldrich and Nutt has been recorded in Geauga Co (Aldrich and Nutt 1939) (CMNH) 
*209 Wood Thrush, Hyloctchla mustelxna (Gmehn) 

*210 Eastern Hermit Thrush Hyocxchla guttata faxoni Bangs and Penard There is one Ohio 
record of the Cascade Hermit Thrush H g oromela ()l>erholsert Bty Point 4/7/32 
(Aldmh 1936a) (CMNH) 

*211 Olive backed Thrush Hyloctchla uslulata swaxnsonx (lschudi) 

*212 Gray cheeked Thrush Hyloctchla minima minima (Lafresnayc) I here is one Ohio 
record of Bicknell a Thrush H m bxckntllx Ridgwny Lucas Co 9/29/33 (Campbell 
1934) (OSM) 

*213 Vcery Hyloctchla fuscescens (Stephens) The Ohio birds of this species represent 
both the Vecry (H f fuscescens) and the Willow Thrush (H f sahctcola Ridgway) 
ind intermediates lie tween the two These forms probably occur in about equal 
numbers in the state 

*214 Eastern Bluebird Stolta stalls stalts (1 innacun) 

*215 Blue gray Gnntcatchor Polxoptxla caerulea caerulea (I miuieus) 

*216 Eastern Golden crowned Kinglet Regains satrapa satrapa Lichtenstein 
*217 Eastern Rubv crowned Kinglet Regulus calendula calendula (Linnaeus) 

*218 American Pipit Anthus sptnolella rubescens O unstall) 

*219 Cedar Waxwing Bombvctlla cedrorunt Vieillot 

*220 Northern Shrike Lantus excubttor borealis Vieillot Casual winter visitor 
*221 Migrant Shrike Lantus ludovtctanus mtgrans Palmer 
*222 Starling Stumus vulgaris vulgarts Linnaeus 

*223 Northern White eyed Vireo, Vxreo grtseus novaboracensxs (Ginclin) 

*224 Yellow throated Vireo, Vxreo flavtfrons Vieillot 

*225 Blue headed Vireo Vxreo solxtarxus (Wilson) The migrants of this species appear to 
include both the typical form (V s solxtarxus) and the Mountain Vireo (V s altxcola 
Brewster) as the latter is the form which nests in northwestern Ohio 
*226 Red-eyed Vireo Vxreo ohvaceus (Linnaeus) 

*227 Philadelphia Vireo Vxreo phtladelpktcus (Cussin) 

*228 Eastern Warbling Vireo Vxreo gtlvus gtlvus (Vieillot) 

*229 Black and White Warbler Mnxottlta varta (Linnaeus) 

*230 Prothonotary Warbler Protonotana ettrea (Boddaert) 

231 Swainson s Warbler Lxmnolhlypxs Twatnsontt (Audubon) One Ohio record, I^awrence 
Co 6/21/47 (Green 1947) (OSM) 

*232 Worm-eating Warbler Helmttheros vermtvorus (Gmehn) 

*233 Golden winged Warbler, Verrmvora ckrysoptera (Lmnaeus) 

*234 Blue winged Warbler, Vermtvora ptnus (Linnaeus) 

*235 Tennessee Warbler, Vermtvora peregrxna (Wilson) 

*236 Orange-crowned Warbler, Vermtvora celata celaia (Say) 

*237 Nashville Warbler Wrmtpora ruficapUla ruficaptlla (Wilson) 
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*238 Northern Parula Warbler, Panda amertcana pusdla (Wilson) Some birds from central 
Ohio are intermediate between P a pusdla and P a amertcana (Linnaeus) (the 
Southern Parula Warbler) (Trautman 1940) 

*239 Eastern Yellow Warbler Dendrotca petechia aesttva (Gmeltn) The Newfoundland 
Yellow Warbler, D p amntcola Bntchelder has been recorded from Lebanon 
(Kemsies and Dreyer 1948) (UCM) 

*240 Magnolia Warbler Dendrotca magnolia (Wilson) 

*241 Cape May Warbler, Dendrotca Itgrtna (Gmeltn) 

*242 Black throated Blue Warbler, Dendrotca caerulescens caerulescens (Gmeltn) 

*243 Myrtle Warbler, Dendrotca coronata coronala (Linnaeus) There is one Ohio record of 
the Alaska Myrtle Warbler, D c hoovtn McGregor 15 miles north of Cincinnati 
Oct 1948 (Kemsies personal communication) 

*244 Black throated Green Warbler, Dendrotca vtrens vtrens (Gmeltn) 

*245 Cerulean Warbler, Dendrotca cerulea (Wilson) 

*240 Blackburnian Warbler Dendrotca fusca (Mtiller) 

*247 Sycamore Warbler Dendrotca domtntca alhtlora Ridgway Casual north of central 
Ohio 

*248 Chestnut-Bided Warbler, Dendrotca Pennsylvania (Linnaeus) 

*249 Bay breasted Warbler Dendrotca castanea (Wilson) 

*260 Black-poll Warbler Dendrotca slrtaia (Forster) 

*251 Northern Pine Warbler Dendrotca ptnus ptnus (Wilson) 

*252 Kirtland s Warbler Dendrotca ktrtlandti (Baird) Rare 
*253 Northern Prairie Warbler, Dendrotca dtscolor dncolor (Vieillot) 

*254 Palm Warbler Dendrotca palmarum (Gmelin) Most of the Ohio records of this species 
refer to the Western Palm Warbler, D p palmarum there are four records from 
northern Ohio of the Yellow Palm Warbler D p hypochrysea Ridgway Oberlin 
4/16/92 (McCormick 1892) (OM), Lucas Co 10/25/35 (Campbell 1036b) (OSM) 
South Bass Island 4/4/44 (Mayfield 1944b) (OSM) and Put in Bay 5/1/40 (Mayfield 
1949) 

*265 Eastern 0\enbird Seturus aurocaptllus aurocaptllus (Linnaeus) 

*258 Water-Thrush Seturus novaboracensts (Gmelin) Both the Northern Water-Thrush 
S n novaboracensts and GnnnelTs Water-Thrush, S n nolabtlts Ridgway occur in 
Ohio but the latter subspecies appears to be the more common migrant and is also 
the breeding form (Aldrich 1934 Trautman 1940) 

*257 Louisiana Water-Thrush Seturus motacdla (Vieillot) 

*258 Kentucky Warbler Oporomts formosus (Wilson) 

*259 Connecticut Warbler Oporomts agdts (Wilson) 

*260 Mourning Warbler Oporomts phtladelphta (Wilson) 

*261 Northern Yellowthroat Geothlypts trtchas brachydactyla (Swainson) There w one Ohio 
record of the Maryland Yellowthroat, G t trtchas (Linnaeus), Cincinnati 7/20/07 
(Kemsies and Dreyer 1948) (UCM) 

•262 Yellow breasted Chat Icterxa vtrens vtrens (Linnaeus) 

*263 Hooded Warbler, Wdsonta ctirtna (Boddaert) 

•264 Wilson s Warbler Wdsonta pusdla pusdla (Wilson) 

*265 Canada Warbler Wdsonta canadensis (Linnaeus) 

*266 American Redstart Setophaga rutxcdla rutictlla (Linnaeus) Four specimens of the 
Northern Redstart, 5 r tricolor a (Muller) have been taken near Cincinnati, one in 
Oct 1948 and three in the fall of 1949 (Kemsies, personal communication) 

*267 English Sparrow, Passer domesticus domesitcus (Linnaeus) 

*268 Bobolink, Doltchonyx oryztvorus (Linnaeus) 

*209 Eastern Meadowlark Stumella magna magna (Linnaeus) 

*270 Western Meadowlark, Stumella neglecla Audubon Rare 
*271 Yellow headed Blackbird, Xanthocephalus xanlkocephalus (Bonaparte) Rare 
*272 Redwing Agelatus phoentceus (Linnaeus) Most of the Ohio records of this species 
* refer to the Eastern Redwing A p phoentceus The Giant Redwing A p arctolegus 
Oberholser, has been recorded from central Ohio (Trautman 1935c) (OSM) and 
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northern Ohio (Campbell and Campbell 19Mb (OSM), Campbell 1936a, Aldnch 
1932a) 

*273 Orchard Oriole, Icterus spurxus (Linnaeus) 

*274 Baltimore Oriole, Icterus galbula (Linnaeus) 

*276 Rusty Blackbird, Euphagus carolxnus (Mailer) 

276 Brewer a Blackbird Euphagus cyanocephalus (Wagler) Recorded only from Lucas Co 
(Campbell 1936e (OSM) and 1940, Walker 1942, Mayfield 1949) 

*277 Bronzed Gruckle, Quucalus quueula versicolor Vieillot 
*278 Eastern Cowbird, Molothrus ater aler (Boddaert) 

*279 Scarlet Tanager, Ptranga oltvacea (Gmelin) 

*280 Summer Tanager, Pxranga rubra rubra (Linnaeus) Casual north of central Ohio 
*281 Eastern Cardinal, Rickmondena cardinalis cardxnalxs (Linnaeus) 

*282 Rose-breasted Grosbeak, Pheuctxcus ludovxcxanus (Linnaeus) 

283 Eastern Blue Grosbeak Gutraca caerulea caerulea (Linnaeus) Reported breeding in 
Adams Co (Hicks 1946) (OSM), several sight records from northern Ohio (Campbell 
1940, Wharram 1921, Doolittle 1926) 

*284 Indigo Bunting, Passerina cyanea (Linnaeus) 

*286 Dickcissel, Spiza amtrxcana (Gmelin) 

*286 Eastern Evening Grosbeak, Hsj pen phona vespertine vespertine (Cooper) Irregular 
winter visitor 

*287 Eastern Purple Finch Carpodacus purpureus purpureas (Gmelin) 

288 Newfoundland Pine Grosbeak Pxnicola enucleator eschatosus Oberholser Several 

winter records from northern Ohio (Jones 1903, Doolittle 1919, Fordyce 1916, Van Tyne 
1934 (OSM) Campbell 1940 (OSM) ) 

289 Hoary Redpoll, Acantfns hornemanm exiltpes (Couch) Two Ohio records Lucas Co 

3/16/31 (OSM) and 3/29/31 (seen) (Hicks 1934a) 

*200 Redpoll, Acanthis ftammea (Linnaeus) Most of the Ohio records of this species refer 
to the Common Redpoll A f ftammea, the Greater Redpoll, A f roslrala (Coues), 
his been reported from Lucas Co (Trautman 1936c (OSM) Campbell 1940) 

*291 Pine Siskin, Spxnus pxnus ptnus (Wilson) 

*292 Eastern Goldfinch, Spinus tnstxs tnstis (Linnaeus) 

*293 Eastern Red Crossbill, Loxia curmrostra minor (Brehm) Rare winter visitor 
*294 White winged Crossbill Loxia leucoptera leucoptera Gmelin Rare winter visitor 
*296 Red eyed Towhee Pipilo eryihrophthalmus erytkrophtkalmus (Linnaeus) 

290 Lark Bunting Calomosptsa melanocorys Stejneger A few northern Ohio records (Skaggs 

1946 (CMNH) Hicks 1946 (OSM) ) 

*297 Savannah Sparrow Passer cuius sandwuhensxs (Gmelin) Five subspecies have been 
recorded from Ohio the Eastern Savannah Sparrow, P s savanna (Wilson) (OSM), 
the Labrador Savannah Sparrow P s labradonus Howe (OSM), the Churchill 
Savannah Sparrow, P s oblUus Peters and Griscom (OSM) the Southeastern 
Savannah Sparrow P s medtognseus Aldnch f (Aldnch 1940) (CMNH), and the 
Nevada Savannah Sparrow P s nevadensts Gnnnell (CMNH) According to Aldnch 
(1940), the breeding form (m northeastern Ohio) is the Southeastern Savannah 
Sparrow and the other subspecies are migrants 
*298 Eastern Grasshopper Sparrow, Ammodramus savannarum pratensu (Vieillot) 

*299 Leconte s Sparrow, Passerherbulus caudaculus (Latham) Rare 

*300 Western Henslow s Sparrow Passerherbulus henslown henslowtt (Audubon) 

*301 Sharp-tailed Sparrow, A mmospita caudacuta (Gmelin) Most of the Ohio records of this 

species refer to Nelson's Sparrow, A c nelsonx (Allen), there is one Ohio record of the 
Acadian Sharp-tailed Sparrow, A c subvxrgata (Dwight), Lake Co 9/20/31 (Aldnch 
1936a) (CMNH) 

*302 Eastern Vesper Sparrow, Pooecetes gramxneus gramtneus (Gmelin) 

*303 Eastern Lark Sparrow, Chondestes grammacus grammacus (Say) Rare in central and 
northern Ohio 

*304 Bachman's Sparrow, Aimophxla aestivalis bachmanxx (Audubon) Occurs only in central 
and southern Ohio 
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*305 Slate-colored Junco, Junto kyemalxs kyemalxs (Linnaeus) There are two Ohio records 
of the Intermediate (or Caasiar) Junco J k connectans Couee ( m J h cumontanus 
Dwight) Lucas Co 3/31/35 (Campbell 1036c) (OSM) and Columbus 4/4/46 (OSM) 
*306 Oregon Junco, Junco oreganus (Townsend) This species has been reported from Lucas 
Co (Campbell 1037a and 1040), Butler Co (Hefner and Mattox 1043), Akron (May 
held 1044b 1048 and 1040), South Bass Island (OSM) and Columbus (OSM) Campbell 
records the subspecies as shufeldti Coale (Shufeldt s Junco), but the specimens in the 
Ohio State Museum from Lucas Co , South Bass Island and Columbus are labelled 
by A H Miller as the subspecies monlanus Ridgway (Montana Junco) One specimen 
in the Ohio State Museum, No 7735, a male from Columbus 11/36/45, is labelled by 
Miller ' J k cumontanus x J o monlanus 
*307 Eastern Tree Sparrow, Spxzella arborea arbor ea (Wilson) 

*308 Eastern Chipping Sparrow, Spxzella pas senna pas senna (Bechstem) 

300 Clay colored Sparrow, Spxzella pallida (Swainson) One Ohio record, South Bass 
Island 5/12/40 (Walker 1041a) (OSM) 

*310 Eastern Field Sparrow Spxtella pusxlla pusxlla (Wilson) 

*311 Hams s Sparrow, Zonotruhta querula (Nuttall) Casual 

*312 White crowned Sparrow Zonotruhta leucophrys lentophrys (Forster) 1 here are a num 
ber of scattered Ohio records of Gambcl s Sparrow Z l gambeltt (Nuttall) (Trautman 
1035c (OSM), Stewart 1033 Walker 1040 Campbell 1940 And Kemsies 1048) 

*313 White throated Sparrow Zonotnchxa albtcollts (Gmelin) 

*314 Can tern Fox Sparrow Passerella tltaca tlusca (Merrem) 

*315 Lincoln s Sparrow, Melosptta Itncolmt Itncolnxt (Audulxin) 

*316 Eastern Swanrtp Sparrow, Melospx a georgxana gcorgtann (Latham) 

*317 Mississippi Song Sparrow Melospfa melodxa euphonta Wetmore 

*318 Lapland Longspur Calcanus lapponxeus lappontau (I innaeus) There in one Ohio 
record of the Alaski Longspur C / alascensts Ridgway Columbus 2/10/75 (Wetmore 
104,3c) (USNM) 

310 Smith s Longspur Calcanus put us (Swainson) Recorded from Oxford 4/9--30/49 
(Mayfield 1049) (OSM) and Ashtabula Co (Hicks 1935b) 

*320 Snow Bunting Pledrophenax nxvalxs nxvalxs (Linnaeus) 

II Hypothetical List 

In addition to the species listed above, the following species have been recorded 
from Ohio These species arc either based on old ret ords of specimens that cannot 
now be located or on sight records 

1 Wilson s Petrel Oceanxtes oceanxcus oceantcus (Kuhl) Oic record Auglaize Co 7/7/07 

(Henninger 1907) 

2 Man-o war-bird Fregata magntficens rothschxldx Mathews One record Fairfield Co 

spring of 1880 (Davie 1898) 

3 Great White Heron, Ardea occxdentalxs occxdentalxs Audubon A bird of this species was 

seen on the Ohio side of Lake Pymatuning in May, 1938, and was collected on the 
Pennsylvania side of the lake near Lmesville on May 14 1938 (Tnmble 1940) 

*4 Hutchins s Goose Branla canadensis huichxnsx (Richardson) A few records from 
northern Ohio (Wheaton 1882, Campbell 1940) and one record from central Ohio 
(Trautman 1940) 

5 Barrow s Golden-eye Bucepkala xslandua (Gmelm) Several northern Ohio records 

(Hasbrouck 1944a) 

6 Eastern Harlequin Duck Hxstrxonuus kxslnonxcus hxslrxonxtus (Linnaeus) One Ohio 

record, a bird seen near Dayton 2/13/49 (Mayfield 1949) 

*7 American Eider, Somalena motlxssxma dressen Sharpe One Ohio record, Buckeye Lake 
11/1J/A5 (Davie 1898) 

8 Prairie Falcon, Falto mexuanus Schlegel One Ohio record Oberlin 9/20/40 (Jones 
1941) 

*9* Long-billed Curlew, iVwmmiM amencanus ameneanus Bechstem A few records from 
central Ohio (Walker 1928a Trautman 1940) and Cincinnati (Langdon 1879) 
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10 Black-necked Stilt, Hxmantopus mexxcauus (Mailer) Recorded from Cincinnati (Lang 

don 1879), Lake Erie (Jones 1903) and Cleveland (Walker 1941b) 

11 Pomanne Jaeger, SUrcoranus pomartnus (Temminck) Casual in northern Ohio (Wheaton 

1882, Jones 1903, Hicks 1935b) 

12 Northern Skua, Caikaracta skua skua Brtinmch One Ohio record, Lucas Co 9/13/39 

(Campbell 1940) 

*13 Iceland Gull Larus leucopterus leucopterus (Vieillot) Recorded from Lucan Co 
(Cumpl>ell 1940), Ashtabula (Skaggs 1937) I-orain (Jonen 1903), l*ut in Bay and Lake 
St Maryn (Mayfield 1949) and central Ohio (Iraulman 1940 Walker 1941b) 

*14 I ittle Gull Larus mxnutus Pallas Three Ohio records Lake Co 12/29/23 (Doolittle 
1924c) Ashtabula Co 12/23/47 (Hicks, Aud Field Notes 2 75) and Deluwure Co 
3/22/49 (seen by Mrs F S Thomas and Mrs J M Hengst) 

15 Gull billed Tern, Gelockehdon nxlotxca araneu (Wilson) Recorded from Cleveland 
(Wheaton 1882) 

10 Roseate Tern Sterna dougallu dougallu Montagu Recorded from Cincinnati (Langdon 
1879) Cleveland (Wheaton 1882), and Lake Co 7/31/19 (Doolittle 192Du) 

17 American Hawk Owl Surma ulula eaparoch (Muller) One fairly definite Ohio record, 

I*orain Co (Jones 1903) and several other Ohio records which are somewhat indefinite 
(Wheaton 1882 Kirkpatrick 1859 Duwson 1903) 

18 Western Burrowing Owl, Speotyto cumcnlarta hypugaea (Bonaparte) One Ohio record 

Paulding Co October 1944 (Price 1946b) 

19 Great Gray Owl Stnx nebnlosa nebulosa Forster Several records mostly from northern 

Ohio in winter (Langdon 1879 Wheaton 1882, Jones 1003 Dawson 1903) 

20 Richardson’s Owl Aetolxus funereus rxekardsom (Bonaparte) Reported from Ohio by 

Coues (1874), but the record is doubtful (see Wheaton 1882 and Jones 1003) 

21 Texas Woodpecker Dendrocopos scalarxs svmblectus (Oberholser) One Ohio record 

Winesburg (Holmes Co ) (Baird 1934) 

22 Arctic Three toed Woodpecker Ptcoxdes arctxcus (Swuinson) Several records from 

northern Ohio (Wheaton 1882, Jones 1903, Doolittle 1918, Hicks 1935b Campbell 1940) 
*23 Scissor-tailed Flycatcher Muscxvora forfieuta (Gmelin) I hree Ohio records Marietta 
5/20/94 (Davie 1898) Marysville May 1903 (Jones 1905), and Pickaway Co 7/1/34 
(a bird seen by 1 R Lathrop) 

24 Brown headed Nuthatch Stlla pusxlla pusilla Latham Reported from northern Ohio by 

Wheaton (1882) 

25 Townsend s Solitaire, Myadestes lovmsendt (Audubon) Several records from Lucas Co 

(Campbell 1940) 

20 Bohemian Waxwing Bombycxlla garrulus pallxdxceps Reichenow Reported from Lucas 
Co (Campbell 1940), Ashtabula Co (Wharram 1921), Lake Co (Doolittle 1920b) 
Logan Co (Curl 1932), and Hamilton Co (Kemsies 1948) 

27 Audubon a Warbler Dendrocxu audubonx audubonx (Townsend) Three records, from 
northern Ohio Cleveland 4/30/31 and 5/3/31 (Wattereon 1931) and Lake Co 10/5/41 
(Godfrey 1943a) 

*28 Arctic Towhee Ptptlo maeulatns arcltcus (Swainson) Reported seen along the Scioto 
River, Delaware Co 3/29/46 by Charles F Walker, Gene Rea *nd Nelson Thomson 

m Extirpated Species 

1 Cory s Least Bittern, Ixobrychus neoxenus (Cory) One Ohio record, Toledo 5/25/07 

(Ruthven 1907) (UM) Some thirty specimens of this bird are known, collected between 
1885 and 1915, and although the A O U considers it a color phase of l evtlts many 
ornithologists believe it to be a good species that has disappeared 

2 Trumpeter Swan, Cygnus buccinator Richardson Last Ohio record about 1900 (Henninger 

1919, Trautman 1940) 

3 Swallow tailed Kite, ElanouUs forficatus forficuius (Linnaeus) Last Ohio specimen in 

1898 (Thomas 1933), and a sight record in 1928 (Gordon 1928) 

4 Eastern Turkev, Mcleagns gallopato sxlvestrxs Vieillot This Bpecies disappeared from 
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Ohio about 1000 it hoi recently been introduced and hoe apparently become estab 
hshed, on Rattlesnake Island, in Lake Erie 

5 Whooping Crane, Gnu amencana (Linnaeus) Formerly a rare migrant, the last definite 

Ohio record 11/30/76 (Wheaton 1882) 

6 Eskimo Curlew Numentus borealis (Forster) Disappeared from Ohio about 70 years 

ago a late record, 1878 (Langdon 1870) 

7 Passenger Pigeon, Ec to pistes mtgratonus (Linnaeus) The last Ohio specimen wua col 

lected 3/24/00 (OSM) 

8 Louisiana Paroquet, Conuropsu carolxnensxs ludovuianus (Gmelin) Last Ohio record 

10/9/84 (Jones 1903) 

IV Exotics 

*1 Mute Swan, Cygnus olor (Gmelin) Introduced and very local 

2 Flamingo, Phoenxcopterus ruber Linnaeus An individual said to have escaped from the 
Cincinnati Zoo was seen in the late summer of 1926 in the southwestern part of the 
state (Trautman 1935a) 

|3 Black Swan, Chenopts atrata (Latham) Two were seen cm Cast Harbor Ottawa Co 
during late October and early November of 1925 (1 rautman 1935a) 

4 Baikal Teal, Anas formosum Georgi A male of this species was seen on the Scioto Ri\er 

m Delaware Co during late March and early April of 1933 (Trautman 1935a; 

5 Sharp-tailed Grouse Pediaecetes phasxanellus (I uinueus) The Northern Sharp tailed 

Grouse P p phastanellus and the Columbian Sharp-tailed Grouse P p columbxanns 
(Ord), have been introduced into Lucas Co (Campbell 1940) and elsewhere m the stnte 

6 Band tailed Pigeon, Columba fasexata fasciata (Say) At least two have been seen in the 

vicinity of Columbus in the last fifty years (Trautman 1936a) 

7 Artiertcan Magpie Pica ptca hudsonxa (Sabine) One Ohio record Lucas ( o 6/9 37 

(Campbell 19371)) (OSM), probably an escaped cage bird 
f8 Troupial Icterus icterus (Linnaeus) One Ohio record Columbus 12/ W32 (Hicks 1933) 

9 Eastern Painted Bunting Passertna arts arts (Linnaeus) One Ohio record t bird seen 

at Sandusky (Dawson 1903) 

The above is admittedly a very incomplete list of exotic species that have bet n 
seen in Ohio Many observers have reported escaped cage birds such as canaries 
paitots, penguins, and even an ostnc h 

V Hybrids and Others 

The following hybrids have been reported from Ohio 

1 Snow Goose x Blue Goose 

2 Mallard x Black Duck 

3 Mallard x Pintail 

*f4 Brewster's Warbler Vermxvora leucobronckxahs (Brewster) A hybrid of the hlu« 
winged and golden winged warblers 

*f6 Lawrence s Warbler, Vermxvora lawrencex (Herrick) A rare hybrid of the blue winged 
and golden winged warblers 

tfi Cincinnati Warbler Vtrmtvora ctnctnnalxensts (Langdon) A hybrid of the blue winged 
and Kentucky warblers One Ohio record Hamilton Co 6/1/80 (Langdon 1H80) 

Skeletal remains of tht following species have been excavated from Indian 
mounds in Ohio 

1 Mississippi Kite Ictxnta mxssxssxppxensxs (Wilson) Remains found in Jackson Co 

(Wetmore 1932) 

2 Little Brown Crane, Gnu canadensis canadensis (Linnaeus) Remains found in Scioto Co 

(Wetmore 1943b) 

3 Ivory billed Woodpecker Campephxlus pnnctpalts (Linnaeus) Remains found m Scioto 
ti Co (Wetmore 1943a) 

In the last 80 years at least two dozen species of birds have been introduced 
into Ohio but failed to become established Between 1872 and 1874 the Acclima- 
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tion Society of Cincinnati spent about nine thousand dollars to introduce some 
twenty species of European birds (mostly passerines) in the vicinity of Cincinnati 
(Jour Cine Soc Nat Hist, 4 342-343, 1881) In more recent years the state 
conservation department has attempted to introduce a few species of gallinaceous 
birds (Chapman, 1935, pp 656-663) Since these species died out soon after their 
introduction, it seems unnecessary to list them here 

Migration Dates for the Birds of Cfntral Ohio 

The data presented in the following table are based on the migration records 
of the Wheaton Club (from 1922 through 1949) and on the records in the literature 
The area “central Ohio” includes roughly the territory within about forty miles 
of Columbus This tabulation is a revision of a similar tabulation by the writer 
in 1941 (Horror, 1941) 

In the column indicating the residential status of each species (“RES”), the 
following symbols are used 

PR—a nonmigratory permanent resident occurring in central Ohio throughout the year 
PRM—u migratory species some individuals of whit h are to be found tn central Ohio throughout 
the year such species are more common during the spring and fall migrations 
M— 'i migrant or transient occurring in central Ohio during the spring and fall migrations 
migrants that are starred (M*) are known to breed elsewhere in Ohio 
SR—a summer resident breeding in central Ohio such species are more common dunng the 
spnng and fall migrations 

SV—a summer visitor not breeding in central Ohio but occasionally occurring here in the summer, 
species that are starred (SV*) are known to breed elsewhere m Ohio 
WR—n winter resident or visitor such species are more common dunng the spnng and fall 
migrations winter residents that are starred (WR*) are known to breed in northern Ohio 

In the column indicating the numerical status of each species (“NUM”), the 
following symbols are used 

VC—very common or abundant to be seen regularly and in some numbers 
C—common to be seen regularly though not always in large numbers 
FC—fairly common to be seen fnirlv regularly in varying numbers 

U—uncommon to be seen not more than a few times eath season and not at all in some seasons 
These species were recorded in at least sixteen of the twenty seven seasons on whu h the 
table is based 

R rare to be seen only some seasons these species were recorded in from ten to fifteen of the 
twenty seven seasons on which the table is based 
VR—very rare to be seen only in occasional seasons these species were recorded in from four to 
nine of the twenty seven seasons on which the table is based 
A- accidental or < asual species for which there are only a few records, or which were recorded in 
not more than three of the twenty seven seasons on which the table is based 

When a species is more common at one residential status than at another, this 
condition is indicated b> two or more lines of symbols in the two ‘STATUS” 
columns For example, the common loon is a fairly common migrant, a very 
rare winter resident and an accidental summer visitor, the horned grebe is a fairly 
common migrant and a rare winter resident When a migrant species is more 
common at one season of migration than at another, this condition is indicated 
by two lines of symbols in the “NUM” column (with M in the “RES” column) 
For example, the lesser snow goose is accidental in the spnng and rare in thfe fall 
When there is a vanation in the status of a species in different parts of the central 
Ohio area, this condition is indicated in a footnote 

When there are two lines of dates given for a species, those in the upper line 
are spnng dates and those in the lower line are fall dates In the case of occidental 
species, and very rare species that have been recorded in only four or five seasons, 
the average dates are omitted 

The earliest date of amval in the spnng and the latest date of departure in 
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the fall are omitted in cases where the species is less common in winter than in 
spring or fall, when the species is accidental in winter, the extreme spnng and fall 
dates are given in parentheses and represent the extremes for the seasons in which 
the species did not occur in central Ohio in the winter Similarly, the latest date 
of departure in the spnng and the earliest date of amval in the fall are omitted in 
cases where the species is less common in summer than in spnng or fall, these 
extremes are given in parentheses when the species is accidental in summer All 
extreme dates are from the Wheaton Club records unless otherwise indicated 
For the most part, only species are listed in the following table In coses where 
two or more subspecies of a given species occur in central Ohio and they are not 
listed separately in the table, the status of the different subspeuts in this area 
is given m a footnote 


Tablb op Migration Dates for the Birds of Central Ohio 



Status 

Arrivai I 

Departure 

Species 







Res 

* Num 

Earliest 

Average 

Average 

latest 



M 

FC 


3-30 

6-12 

(6-11-31) 

Common Loon 

WR 

VR 

(9-19-28) 

10-19 

U-26 



SV 

A 

■■■■■ 


■ 


Red throated Loon 

M 

A 


HN| 

1 

12-12-23 1 


M 


1-21-46* 



6-20-26 

Holboell s Grebe 

WR 

VR 

10-26-26* 



11-27-26 


M 

FC 


3-21 

4-27 

5-12-23 

Homed Grebe 

WR 

R 

9- 7-24 

10-13 

11-22 



M 

C 


3-16 

6- 7 


Pied hilled Grebe 

WR 

R 


10- 6 

12- 1 



SR 

R 








4-23-44 



5-16-02* 

White Pelican 

Id 

A 

9-16-02* 



10-26-74* 




4- 1-78* 

4-12 

6-12 

6-13-31 

Double-crested Cormorant 

M 

U 

8-26-30 

9-28 

10-31 

12-16-27 


SR 

c 





Great Blue Heron 




3 14 

U-26 



WR 

■a 







n 

4-28-39 



5-29-49 

American Egret 

M* 

u 

6-19-32* 

7-29 

9-17 

10-26-38* 

Snowy Egret i 

SV 

D 

8-19-33 



8-27-30* 


■i 

A 

6- 3-42 



6- 6-40 

Little Blue Heron 

B 

VR 

7- 8-48 

7-24 


9-23-30* 

Gxfccn Heron 

a 

C 

3-30-23 1 

4-16 

10- 7 

11-16-26* 


Non—See (Sage 29 for explanation of reference figures 
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Table of Migration Dates for the Birds of Central Ohio— (Continued) 


Speuks 

Status 

Arrivai 

Departure 



Earliest 

Average 

Average 

Latest 

Black crowned Night Heron 

133 

FC 

VR 


4- 3 

10-10 


Yellow crowned Night Heron 

M* 

D 

6- 4-40 



6-22-40 

American Bittern 

M 

SR 

WR 

FC 

VR 

VR 


4 10 

0- 2 

5-20 

10-24 


Least Bittern 

El 

FC 

1 U» 

VR 

5- 1-30 

5- 9 


9-20-28 

Mule Swan 

PR 

M 





Whistling Sw tn 

1-23-43 

10 20 30 



4-24-38 

11-24-28 

Canada Goose 10 

M 

WR 

SR 11 

FC 

U 

VR 


3- 7 

10 21 

4-21 

11-2*2 


American Brant 

D 

A 

A ] * 

A 

R 

5-3002* 

11- 0 49 



5-30-02* 

11-10-49 

White fronted Goose 

M 





Lesser Snow Goose 

M 

1 21 26 

10-18-23* 

10 27 

11-18 

4-10 

11- 7 

3 19 74** 

12-28-29* 

4-18-27 

(11-20-49) 

Blue Goose 

M 

WR 

R 

A 

(3-4-40) 

10-17-48 

3-18 

10-26 

Mallard 

PRM 

VC 

VC 

u 

R 





Black Duck 

PRM 





Gadwall 

M 

WR 

9-10 30 

3- 7 

10-27 

4 24 

11 22 

5-19-26 

Pintail 

M* 

WR 

c 

R 

9- 9-40* 

2-20 

9-30 

4-23 

11-29 

5-22-49 

European Teal 

M 

A 

3- 0-32* 



V 0-32* 

Green winged Teal 

M* 

I 

WR 

FC 

R 

8 20-22 

3- 1 

10- 0 

4-14 

11-28 

’ 4-29-23* 

Blue winged Teal 




3-21 

9- 0 

5-18 

11- 6 
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Table of Migration Dates for the Birds of Central Ohio— (Continued) 



! Status I 

Arrival 

Departure 

Species 







Res 

Num 

Earliest 

Average 

Average 

Latest 


Cinnamon Teal 

M 

A 

4- 4-06* 



4- 4-96* 


11 

R 





European Widgeon 11 

WR 

A 

(3-23-41) 

3-20 

4- 9 

4-16-26* 


M* 

C 


3- 1 


6-30-49 

Baldpate 

WR 

R 

9- 6-30* 

10- 3 




11* 

U 


3-18 

4-28 

6-26-27 

Shoveller 

WR 

VR 

0- 4-70 1 

10-13 

11-19 



SR 

■sni 


■M 



Wood Duck 

WR 

1 

(2-28-32)* 


10-20 

(11-18-29) 


M 

FC 



4-18 

6-17 41 

Redhead 

WR 

R 

0-27-42 

1 

11-20 


Ring necked Duck 

H 

C 


2-26 

6- 7 

6- 3-28 

3 

R 

10- 0-11 

10-26 

11-24 



n 

FC 


2-26 

4- 9 

4-28-31 

Canvas hack 

WR 


10- 4-48 

10-28 

12- 3 





2- 4-33* 



4-23-76" 

Greater Scaup Duck 

H 

B 

10-30-26 


Hb 

12- 1-27 


D 



3- 4 

6-18 

(6-10-49) 

Lesser Scaup Duck 

El 

Kg 

(9-24-29) 1 

10-22 

12- 6 



WR 

R 




American Goldcn-cye 

WR 

FC 

11- 9-41 

11-24 

4-n 

5-21-38 ~ 


11 

U 


3-10 

4-21 

6-18-29* 

Buffle heud 

WR 

m 

10-26-49 

11- 6 

12- 2 



M 



3-18 

4-19 

6-18-41 

Old-squaw 

WR 

n 

11-22-28 




American Eider 11 

If 


11-11-96* 



11-11-96* 

King JSider 

M 


11- 4-80" 



12- 2-26 1 



VR 

2-28-26 



4-28-40" 

White winged Scoter 

M 

R 

10-17-30 

10-26 

11-10 

12-22-24* 



A 

3-26-31 



4-28-17* 

Surf Scoter 

M 






£ 


VR 

10-24-26 



11-13-28 




2-26-33" 



4-28-20 

Ameckap Scoter 

M 

VR 

10-22-27 



11-28-24* 
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Table of Migration Dates tor the BiRds op Central Ohio— (CoiiiMMrf) 


Species 

Status 

Arrival 

Departure 





Average 

Latest 

Roddy Duck 

M 

WR 

FC 

R 

9-16-28 

T-19 

10- 0 

4-29 

12- 3 

6-26-26 

Hooded Merganser 

1 

B 

■ 

2-27 

10-24 

4-22 

12- 4 

(8-26-26) 

American Merganser 

mssm 

11-21 

4-10 

4-30-33* 

Red breasted Merganser 

M 

i SR 

WR 

FC 

A 

VR 

(10 20-29) 

3-20 

11- 4 

2-26 

6-11 

12- 2 

(6-16-28) 

I urkey Vulture 

SR 

WR 

C 

R 


11-19 


Black Vulture 17 

SR 

WR 

FC 

R 


3- 6 

10-30 


Goshawk 1 * 

WR 

A 

11-29-24 


3-31 23 

Sharp shinned Hawk 

M 

SR 

WR 

U 

R 

R 


2-26 

8-40 

4-23 

10- 1 


Cooper s Hawk 

PRM 

PRM 

FC 





Red tailed Hawk 

FC 





Red-shouldered Hawk 

PRM 

U 





Broad winged Hawk 

M* 

SR 

u 

R 

3-20-27 

8-12-40 

4-16 

8-31 

6-10 

10-11 

6-29-31 

10-28-26 

Rough legged Hawk 

WR 

R 

10-21-23 

rr-i3 

Bill 

6- 3-42 

Hams s Hawk 

M 

A 

12-24-17” 



12-24-17 lf 

Golden Eagle 

^WR 

A 

12- 8-28 


HE 

~ 3-27-26 

Bald Eagle 

WR 

U 

R 

7 18-42 

2-23 

9- 7 

4-11 

11-17 

6-18-42 

Marsh Hawk 

PRM 

U ~ 

~u ” 

A 

A 





Osprey 

M 

SV 

WR 

(4-28-25) 

(8-10-41) 

4- 7 

9-13 

6-10 

10-19 

(6-27-42) 

(12- 4-48) 

Duck Hawk 

M 

WR 

R~ 

VR 

8-14-26 

2-12 

0-18 

H 

5-16-26* 
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Table of Migration Dates fob tiIe Birds of Cknteal Ohio— (Continued) 



Status I 

1 Arrival 1 

Departure 

Species 







Res 

Num 

Earliest 

Average 

Average 

Latest 


Pigeon Hawk 

M* 

R 


2-25 

4-30 

5-20-33 

WR 

VR 

9- 5-29 

9-20 

11-24 


Sparrow Hawk 

PR 

D 





Ruffed Grouse 17 

PR 

u 





Hungarian Partridge 

PR 

VR 





Bob white 

PR 

H 





Ring-necked Pheasant 

PR 

■ 





Sandhill Crane 

ES 

BS 

10- 9-26 



10-24-48 

King Rail 

S3 

FC 

4- 7-29 

4-29 

9-10 

10-12-26 

Virginia Rail 

SR 


(3-27-27) 

4-18 

10-lfl 

(11- 3-28) 

WR 

1 





Sora 

El 

FC 

3-25-28* 

4-14 

10-17 

11-17-30 

Yellow Rail 

8R 

VR 

4- 9-27* 



9-29-28 

Black Rail 

SR 

A 

4- 1-27 



6-10-23* 

Purple Gallmule 

u 

A 

5-17 28 



5-17-28 

Florida Gallinule 

13 

V 

4- 1-27 

4-25 


11-16-24 


D 

VC 


3-13 

5-19 


American Coot 

SR 

H 


9-24 

11-28 



WR 

11 





Piping Plover 

S3 

VR 

8-17-30" 



0-20-20 




4-22-28 

~ 5-8 

5-24 

5-29-31 

Semipalmated Plover 

D 

m 

7-20-42 

8-12 

10- 3 

10- 30-24 


SR 






Killdeer 

WR 



2-19 

11 23 




R 1 ' 

3-24-29 

4- 7 

4-27 

5-25-40 11 

Golden Plover 

M 

U 

8-15-23 

9-14 

10-16 

12- 1-49 



VR 

6-12-76 1 * 

5-19 

5-21 

5-26-25* 

Black bellied Plover 

M 

R 

8-19-32 


10-17 

11-14-30 




. 5- 6-12* 



5-29-29* 

Ruddy Turnstone 

M 

VR 





* 



9-14-25* 



10-27-40" 


SR 

FC 





American Woodcock 

WR 

VR 


3-17 

10-28 


Wilion s Snipe 

i 




3-22 

5-13 

fl- 7-48 



7-21-28 

8-29 

11-17 
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Table of Migration Dates for the Birds of Central Ohio— (Gmfeiimrf) 



Status I 

Arrivai I 

Departure 

Species 







Res 

Num 

Earliest 

Average 

Average 

Latest 


Long-lulled Curlew 11 

M 

A 

5-22-26 



5-31-02* 

Hudaonian Curlew 

if 

VR 

5-21-33 



0-11-38** 

Upland Plover 

SR 

FC 

3- 4-42 

4- 2 

9-15 

10-11-32 

Spotted Sandpiper 

8R 

C 

3-30-49 

4-17 

10-10 

11- 7-23 

• 

M 

FC 

4- 1-48 

4-19 

5-22 

(0-19-30) 

Solitary Sandpiper 







SV 

A 

(7- 3-25) 

7 19 

10- 1 

11- 5-30 


M 


6-12-46 



5-12-46 

Willet 


A 

7-26-42* 



9-18-24 




2-21-25 

330 

5 12 

5-23-31 

Greater Yellowlegs 

D 

U 

7-12-24 

8- 4 

10-27 

12-11-25 




3-20-28 

4- 4 

5-23 

6- 9-29 

Lesser Ycllowlegs 

Iff 

FC 

7- 8-48 

7-30 

10-10 

11-29-23 

American Knot 

M 

A 

5-27-78 1 



6-27-78 1 




&-!&-#)• 

4- 1 

5- 0 

5-25-27 

Pec toral Sandpiper 

M 

FC 

7-15-42 

8- 2 

10-31 

12- 1-49 




5-12-26 

5-10 

5-27 

0- 4-23* 

White rumped Sandpiper 

M 

VR 

7-12-24* 

8-22 

9-15 

10-28-22 



VR 

5 18-29 



5-23-25* 

Baird a Sandpijier 

M 

R 

8- 7-27 

8-24 

9-24 

11- 9-77** 




4-24-49 

5- 5 

5-26 

6-13-42 

Least Sandpiper 

M 

FC 

7-11-25 

7-30 

10- 2 

10-28-27 



R 

5-10-41 

5-18 

5-24 

5-29 31 

Red backed Sandpiper 

M 

U 

9-24-29* 

10- 2 

11- 3 

12-28-49 



VR 

5- 2-25 



6-24-26 

Eastern Dowitcher 

M 

R 

8-12-26 

8-21 

9-30 

10-23-20* 



A 

4-20-26 



4-28-28“ 

Stilt Sandpiper 

“ 

R 

7-17-28* 

8-10 

9-21 

10-14-48 




4-22-28 

5- 9 

5-28 

6-10-28 

Semi pal mated Sandpiper 

Iff 

FC 

7- 8-48 

7 28 

10- 5 

10-31-29 

Western Sandpiper 

M 

R 

7-19-30 

8 2 

9-10 

10-11-48 



A 

5- 6-23 



5- 6-23 

Buff breasted Sandpiper 

M 

VR 

8-19-33 



9-29-28 
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Table of Migration Oates for the Birds of Central Ohio— (Continued) 



1 Status I 

Arrival 

Departure 

Species 







Res 

Num 

Earliest 

Average 

Average 

Latest 





4-21-79 11 



4-25-48 

Marbled Godwit 

M 

A 

0-13-28** 



10- 8-81' 




6-2*2-26 



6-30-25 

Hudsonian Godwit 

M 

A 

8-30-27 



11- 7-26 




4-26-78 1 


w 

4-28-78* 

Ruff 

M 

A 

11-10-72' 



11-10-72' 



A 

5-10-24 



6-22-26 

Sanderlmg 

M 

R 

8-19-32 

9- 2 

9-30 

11- 7 25 

Red Phalarope 

M 

A 

9-20-27 



11- 2-20 




8-10-34* 



6- 9-74* 

Wilson b Phalarope 

M 

A 

9-17 38” 



9-17-38” 



A 

6-17-41 



6-11-38 

Northern Phalarope 

M 

VR 

8-28-33 



10-13-49 

Parasitic Jaeger 

M 

A 

9- 2-19* 



10-16 26* 

bong tailed Jaeger 

If 

A 

9 5-28' 



9- 5-28* 

Iceland Gull 

WR 

A 

12-26-37* 



4-12 41” 

Great Black backed Gull 

WR 

A 

11-19-33 



11-10-33 

Herring Gull 

M* 

WR 

C 


2-20 

614 

0-30-48 

U 

9- 4-42 

10-18 

■ 


Ring billed Gull 

M 

FC 


3- 3 

HQTJI 

5-27-37 

WR 

U 

9- 2-30 

10-11 



Franklin's Gull 

M 

A 

10-10-37 



10-15-06* 7 


M 

U 


4- 2 

5- fl 


Bonaparte's Gull 

SV 

R 


9- 2 

11-14 



WR 

VR 





Little Gull 

M 

A 

3-22-49 



3-22-49 

Atlantic Kittiwake 

M 

A 

11- 7-25 



11- 7-25 

Sabine s Gull 


A 

10- 9-26 



10- 9-20 



A 

4-19-26 



4-10-26 

Forster s Tern 

M 

VR 

8-17-32* 



11- 2-27 

4 

M* 

FC 

4- 3-28 

4-29 

5-26 


Common Tern 

SV 

D 


8-24 

10-11 

11- 8-24 
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Table of Migration Dates for the Birds of Central Ohio— ( Confound) 



Status | 

Arrival I 

Departure 

Species 







3 


Earliest 

Average 

Average 

Latest 


Least Tern 


n 

5-28-24 



5-28-24 

Caspian Tem 

M 

B 

4-11-42 

4-29 

*-17 


sv 

VR 


8-29 

9-23 

10-18-23* 


D 

FC 

4-20-29 

5- 3 

5-21 


Black Tern 

1 

R 


8-18 

B-te 

9-26-48 

Domestic Pigeon 

Ea 

VC 





Mourning Dove 

PRM 

VC 





Yellow billed Cuckoo 

SR 

FC 

4-29-23 

5- 6 

10- 1 

11-11-31 

Black billed Cuckoo 

a 

U 

5- 1-40 

5- 8 

9-30 

10-15-25 

Bam Owl 

PR 

FC 





Screech Owl 

PR 

U 





Great Homed Owl 

PR 

VR 





Snowy Owl 

WR 

VR 

11-20-10** 



1-18-27" 

Burred Owl 

PR 

FC 





Long eared Owl 

M* 

R 


2 22 

3-31 

4-15-44 

WR 

VR 

9- 5-22 





M 

R 


2-23 

5- 4 


Short-eared Owl i 

SR 

VR 


10- 6 

11-14 



WR 

R 





Saw whet Owl 

PR 

VR 





Whip-poor-will 

SR 

FC 

4- 6-29 

4-23 

9-23 

10- fl-27 

Nighthawk 

SR 

C 

4- 6-23 

4-29 

10- 1 

10-19-24 

Chimney Swift 

SR 

VC 

4- 6-47 

4-15 

10- 8 

11- 2-49 

Ruby throated Hummingbird 

SR 

FC 

4-19-23 

5- 3 

9-22 

10- 7-31 

Belted Kingfisher 

PRM 

C 





Northern Flicker 

PRM 

VC 





Pileated Woodpecker 

PR 

U 





Red bellied Woodpecker 

PR 

B 






SR 

E5 



9-27 


Red headed Woodpecker 

WR 

R 


4-21 




C 


3-25 

5- 6 

5-18-28 

Yellow bellied Sapaucker 




0-23 




VR 

0-13-25* 

10-24 
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Table of Micration Dates for the Birds of Central Ohio— (Continued) 



Status | 

Arrival 

Departure 

SPKCIKS 









Earliest 

Average 

Average 

Latest 


Hairy Woodpecker 

PR 

PC 





Northern Downy Woodpecker 

PR 

C 





Red cockaded Woodpecker 

M 

A 

3-16-72 1 



3-16-72* 

Bastem Kingbird 

SR 

C 

4-23-22 

4-30 

9-18 

9-26-30 

Arkansas Kingbird 

M* 

A 

8-26-49 



9- 9-48 

Scissor tailed Flycatcher 

SV 

A 

7- 1-34 



7- 1-34 

Crested Flycatcher 

SR 

C 

4-21-22 

4-28 

9-26 

U-I6-3I 1 



C 





Phoebe 

Ea 

A 

(2-23-30) 

3-18 

10-21 

(U-20 49) 




fl- 2-26 

6-11 

6-23 

6- 4-40 

Yellow bellied Ply catcher 

D 

U 

8-11-31* 

8-27 

9-24 

10- 5-29* 

Acadian Flycatcher 

SR 

c 

4-20-30 

D 

9-19 

10- 7-28 

Alder Fly catcher 

SR 

PC 

4 24-48 

ES 

9- 7 

10-23-49 


■ 


4-22-48 

6- 1 

6-23 

6- 1-27 

Least Flycatcher 


■ 

8-12-40 

8-31 

9-26 

10- 7 28 

Wood Pewee 


9 

4-23-29 

6- 6 

9-26 

10-19-26 


SB 

1 u 1 

6- 3-28 

5-14 

6-27 

6- 0-28* 

Olive sided Flycutcher 

■ 

PI 

8-10-24 

8 30 

9-22 

9-28-25 

Hoyt a Horned Lark 

WR 

D 

11-26-80" 



3-17-28* 

Northern Homed Lark 

WR 

u 

10-11-28 

11- 9 

3- 6 

4- 7-29 

Prairie Homed Lark 

PRM 

c 





Tree Swallow 

SR 

PC 

3-18-44 

4- 3 

10 5 

11- 3-26 


M 

PC 

4-11-26 

4-19 

6-26 


Bank Swallow 

SR 



7-22 

0- 9 

10-11-22 

Rough winged Swallow 

SR 


4- 6-46 

4-12 

8-31 

10-16-22 

Bum Swallow 

SR 

VC 

4- 2-32 

1ED 

10- 6 

10-29-31 


M 

n 

4-16-33 


6-19 


Cliff Swallow 

SR 

h 


8-19 

8-30 

10-10-26 

Purple Martin 

SR 

VC 

3-16-30 

3-29 

9-21 

10-27-28* 

Blue Jay 

PBM 

VC 





Crow 

PRM 

VC 





Appalachian Blackyapped 
Chickadee 

WR* 






A 

12- 6-81* 



12- 6-81" 
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Table of Migration Dates for the Biros of Central Ohio— (Continued) 



Status I 

Arrival | 

Departure 

Species 









Earliest 

Average 

Average 

Latest 


Carolina Chickadee 

PR 

PC 





Tufted Titmouse 

PR 

C 





White breasted Nuthatch 

□ 

FC 






M* 

u 


5- 6 

5-13 

5-26-26 

Red breasted Nuthatch 

WR 

R 

9- 5-28 

9-10 

11- 7 


Brown Creeper 

WR* 

FC 

9-13-22* 

10 1 

5- 4 

5-17-33 


SR 

VC 





House Wren 

WR 

A 



10- 8 

(10-27-28) 

Winter Wren 

WR 

D 

9- 8-31 

9-27 

5- 1 

5-18-43 


SR 

u 





Bewick s Wren 

i 

WR 

VR 


4- 2 

9-28 


Carolina Wren 

PR 

FC 






SR 

FC 





Prairie Marsh Wren 

WR 

R 


4-20 

10-26 



M 

R 

(4-29-31) 

5- 7 

5-19 


Short billed Marsh Wren 

SR 

VR 

9-28 

10-15 

(10 21-28) 



WR 

A 




Mockingbird 

PR 

U 






SR 

VC 





Catbird 

WR 

A 

(4-13-31) 

4-22 

10 22 

(11-17-28) 1 


SR 

c 





Brown Thrasher 

WR 

A 

(3-21-26) 

4- 3 

10-12 

(11- 2-29) 1 


SR 






Robin 

WR 



2-18 

11-21 



mm 






Wood Thrush 

WR 

H 

(3-26-30) 

4-20 

9-26 

(10-14-29) 


m* 



3-29 

5- 9 

5-18-31 

Hermit Thrush 

WR 

H 

9- 9-32 

9-28 

11- 3 





4- 6-23 

4-24 

5-28 

6- 8-28 

Olive backed Thrush 

H 

c 

8-23-20 

D 

1 

11- 3-28 




4-20-20 


Brazil 

6- 2-28 

Gray-cheeked Thrush 

M 

FC 

0- 1-26 

9-14 

10- 4 

10-28-26* 
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Table op Migration Dates for the Birds of Central Ohio— (Continued) 



1 Status j 

1 Abbival | 

j Departure 

Species 







Rea 

Num 

Earliest 

Average 

Average 

Latest 





4-15-20 

5- 2 

5-22 

5-31-28 

Veery 

M* 

U 

8-17-25 

8-31 

0-30 

10-18-31 


SR 

C 





Bluebird 

WR 

U 


2-23 

11-15 


Blue gray Gnatcatcher 

SR 

FC 

3-31-24 

4-13 

9-11 

10- 3-20 

Golden-crowned Kinglet 

WR 

C 

9-25-28 


5- 1 

5-18-32 

Ruby-crowned Kinglet 

M 

WR 

C 


4- 2 

5-17 

5-31-26 

R 

8-22-31 

0-21 

10-28 


American Pipit 

M 

U 


3-21 

5- 7 

5-27--4H 

WR 

VR 

0- 5-25 

9-24 

11- 7 


Cedar Waxwing 

m 

FC 





Northern Shrike 11 

m 

A 

11- 8-24 



4- 5-31 

Migrant Shrike 

SR 

■ 


3-16 

0-16 


WR 

R 





Starling 

PRM 

VC 





White-eyed Vireo 

□ 

FC 

4- 0-22 

4-25 

0-21 

10- 6-28 

Yellow throated Vireo 


FC 

4-14-41 

4-28 

0-19 

10- 2-31 


M 


4-10-25 

4-26 

5-17 

5-27-28 

Blue headed Vireo 

D 

FC 

9-12-27 

0-22 

10-13 

10-21-44 

Red eyed Vireo 

SR 

VC 

4-22-23 


10- 2 

10-14-24 




5- 2-26 

5- 8 

5-23 

6- 4-28 

Philadelphia Vireo 

u 

u 

8-30-31 

9-13 

10- 4 

10-14-40 

Warbling Vireo 

n 

c 

4-13-49 

4-26 

0-20 

10- 7-28 


■*S 

c 

4- 5-47 

4-21 

5-18 


Black and White Warbler 

SR 

u 


8-11 

0-20 

10-13-48 

Prothonotary Warbler 

E9 

u 

4- 5-47 

4-30 

0-13 

10- 5-24 

Worm-eating Warbler 11 

SR 

FC 

4-18-22 

4-30 

BH 

0-17-29 


PI 

V 

5- 1-41 

■SI 

ggg 

5-10-25 

Golden winged Warbler 

D 

VR 

8- 4-28* 

m 

m 

0- 6-30 

Blue-winged Warbler 

m 

D 

4-20-20 

4-20 

0-16 

10-16-30 

Br^pjtcr a Warbler 

8R 

VR 

6- «-28 



9-15-20 

Lawrence • Warbler 

M 

A 

5-13-30 



5-13-30 
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Table or Migration Dates for the Biros of Central Ohio— (Contmmd) 



Status 1 

Arrival 1 

Departure 

Specie* 







Res 

Num 

Earliest 

Average 

Average 

Latest 


M 

H 

4-27-48 

5- 5 

5-25 

5- 2-25 

Tennessee Warbler 

D 

1 

8-24-31 

8-30 

10-11 

10-31-25 

Orange crowned Warbler 

5 

H 

(4-28-25) 

5- 3 

5-13 

5-18-41 

WR 

Di 

9-15-38" 

5-23 


(10-20-20)' 


mm 


4-23-25 

4-28 


5-30-23 

Nashville Warbler 

D 

c 

8-15-29 

9- 2 

10- 8 

10-23-27 


n 

PC 

4-15-40 li 

5- 2 

5-23 


Parula Warbler 41 

SR 

u 


8-25 

9-24 

10- 9-27 

Yellow Warbler 

Q 

VC 

4-11-32 

4 22 

9-16 

9-29-28 




4-15-48 

5- 3 

5-27 

5- 5-30 

Magnolia Warbler 

H 

c 

8-11-31 

8-25 

10- 8 

10-19-41 

Cape May Warbler 


PC 

(4-29-33)* 

5- 5 

5-20 

5-29-49 

WR 

A 

8-12-40 

0- 1 

10- 2 

(10-16-27) 




4-29-32 

5- 5 

6-20 

5-28-24 

Black throated Blue Warbler 

M* 

u 

8 28-24 

9- 0 

10- 0 

11-11 44* 

Myrtle Warbler 

M 

VC 


4 11 

6-21 

5-27 24 

WR 

R 

8 18-44 

9-17 

10-31 



M 

C 

4-14-41 

4-22 

6-24 


Black throated Green Warbler 

SR 

R 


8-31 

10-12 

10-31-25 

Ci rulcan Warbler 

SR 

PC 

4-22-23 

4-30 

9- 9 

9-26-49 




4-20-27 

5- 1 

5-24 

6- 1-24 

Blackburnian Warbler 

M* 

PC 

8-13-25 

8-29 

10- 5 

10-14-28 

Sycamore Warbler 11 

SR 

VR 

4- 7-77 11 

4-30 

8-24 

10- 8-81 1 




4-27-48 

5- 4 

5-24 

6- 4-28 

Chestnut-sided Warbler 

M* 

C 

8-12-24 

8-29 

9-28 

10- 7 23 




4-28-26 

5- 6 

5-25 

6- 3-28 

Bay breasted Warbler 

M 

C 





9 



8-18-26 

9- 1 

10-14 

10-30-48 



U 

4-15-75 1 

5- 8 

5-26 

6- 5-24 

Black poll Warbler 

11 

C 

8-28-42 

9- 8 

10-16 

11- 1-25 


M 

u 

(3-20-24)* 

4-18 

5- 5 


Pine Warbler 

SR 

VR 


9-15 

10- 7 

(10-21-26) 


WR 

A 
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Table of Migration Dates kok the Biros of Central Ohio— (Continued) 



I Status 

! Arrival 

Departure 

Species 







■■ 

Res 

Num 



Average 

Latest 





6-13-27 

5-18 

5-25 

5-29-49 

Kirtland s Warbler 

M 

VR 

9-11-25*- 



9-11-25** 

Prairie Warble r ai 

SR 

FC 

4-16-38“ 

4-30 

9- 5 

10- 6-27 


M 

wn 

(4-17-31) 

4-24 

6-16 

5-22-46 

Palm Warbler 







WR 

n 

8- 9-33 1 


10-16 

(12-13-24)* 

Ovenbird 

SR 

c 

4-16-22 

4-26 

■33 

10-16-49 




4-16-77'* 

4 28 


5-29-25 

Water Thrush 11 

M* 

FC 

8- 9-26 

8-23 

8 

10-16-30 

Louisiana Wuter Thrush 

SR 

FC 

3- 7-46 

4 7 

9-18 

10-11-31 

Kentucky Warbler 11 

SR 

FC 

4-17-27 

5- 4 

9-n 

9-29-28 


t 


5- 3-44 

5-12 

5-28 

6- 7-24 

Connecticut Warbler 

M 

FC 

8-27-31 

9- H 

10- 2 

10-12-98 1 




6' 1-24 

5 12 

6-28 

6- 2-28 

Mourning Warbler 

D 

FC 

8-23-24 

9- fi 

9-30 

11- 1-25 


SR 

C 





Northern Yellowthront 

WR 

A 

(4-17-22) 

4-25 

10- 9 

(11- 2-20) 

Yellow breasted Chat 

SR 

C 

4-25-31 

5- 2 

8-27 

9-22-48 

Hooded Warbler* 1 

SR 

FC 

4-10-26 

5- 2 

0-20 

10-10-31 




5- 2-36 

5-11 

5-26 

6- 2-28* 

Wilson 8 Warbler 

M 

FC 

8-20-25 

8-27 

9-24 

0-30-42 




5- 2-37 

5- 7 

5-27 

6- 7-42 14 

Canada Warbler 

M* 

C 

fM2-37 M 

8-27 

9-21 

10- 2-42 


M 

C 

4-26-ai 

6- 3 

5-23 


American Redstart 

SR 

R 

1 

8-22 

10- 6 

10-27-27 

English Sparrow 

PR 

VC 





Bobolink 

SR 

FC 

4-12-03 1 

4-27 

9-29 

10-27-28 1 


mm 

VC 


• 



Eastern Meadowlark 

WR 

D 


2-28 

11-27 


Western Meadowlark 

D 

D 

5- 5—46 



5-26-46 

Yellow headed Blackbird 

B 

A» 

2-26-25 



3- 8-31 

Eastern Redwing 

SR 

VC 


3- 3 

11-22 


WR 

R 
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Table op Migration Dates for the Birds op Central Ohio— ( Continued ) 



Status 

Arrival 

I Departure 

Species 







Res 

Num 

Earliest 

Average 

Averu ge 

Latest 


Giant Redwing 

WR 

n 

10-28-27* 



1- 2-33 1 

Orchard Onole 

SR 

FC 

4- 3-29 

5- 3 

8-19 

8-28-25 

Baltimore Onole 

a 

D 

4- 4-29 

4-20 

0-10 

10-11-28 


n 

FC 


3-11 

4-28 

5-31-41' 

Rusty Blackbird 

WR 

R 

9- 9-73“ 

10- 2 

11-10 



SR 

VC 





Bronzed Grackle 

WR 

R 


2-27 

11-18 



SR 

VC 





Cowbird 




3- 6 

11-20 



WR 

R 





Scarlet Tanager 

SR 

FC 

4-17-27 


0-23 

10-11-29 

Summer Tanager 

SR 

FC 

4-22-23 

5 3 

9-22 

10- 7-31 

Cardinal 

PR 

VC 





i 

■M 


424-29 

6- i 

6-20 

6- 3-74 11 

Rose breasted Grosbeak 


FC 

7-26-22 

8-29 

10- 2 

10-21-44 


SR 

VC 





Indigo Bunting 

WR 

A 

(4-24-26) 

6 1 

10- 1 

(10-16-80)' 

Dickcissel 

SR 

R 

4-28-26 

6 7 

8 28 

9-27-30* 

Evening Grosbeak 

WR 

A 

12-10-89 4 



4-30-46 

Purple Finch 

M* 

U 


4- 4 

6-12 

6-24-24 

WR 

* 

9 18 24 

0-29 

11- 6 


Common Redpoll 

WR 

A 

12-22-35* 



2-17-23 


M 

R~ 


4-30 

5-18 

6-29-24 

Pine Siskin 

WR 

m 

10—12—4H 

10-26 

11-18 



SR 

Eza 





Goldfinch 

WR 

i 


4-11 

11-16 


Red Crossbill 

WR 

A 

10 11 03* 



^6-18-78* 

White winged Crossbill 

WR 

A 

12- 4-26“ 



2-28-26 

Red-eyed Towhoe 

SR 

C 


3- 6 

10-29 


WR 

R 





Arctic Towhee 

mm 

A 

3-29-46 



3-29-46 


M 

U 

(3-10-25) 

3-26 

6- 4 


Savannah Sparrow 

SR 

VR 


0-17 


(11-13-42) 


WR 

A 
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Table of Migration Dates for the Birds of Central Ohio— ( Conttnutd ) 


Species 

Status 

Arrival 

Departure 

Res 

Num 

Earliest 

Average 

Average 

La test 

Grasshopper Sparrow 

SR 

WR 

C 

A 

(3-26-39) 

4-17 

9 16 

(10-13-30) 

Leconte s Sparrow 

D 

fpp 

10-31-38" 



11-23-36" 

Hens low s Sparrow 

13 

H 

(4- 6-29) 

4-21 

9-16 

(10-26-20) 

Nelson s Sparrow 

i 

S 

4-18-26 

9-19-29 



6-27-28 

10- 8-27 

Vesper Sparrow 


c 

VR 


4-26 

10-27 


I^ark Sparrow 

□ 

R 

. _ i 

4-24-27 

3-14 

8-30 

0'28-74 u 

Bachman s Sparrow 

SR 

m 

4-10-25 

4-24 

8-27 

9-17 31 

Slate-colored Junto 

WR* 

VC 

9-16-28 

9-26 

6- 6 

5-30-26 1 

Intermediate Junco 

WR 

a 

11—26—46 1 



4- 4-46 1 

Oregon Junco 

WR 

a 

11-20-49 



1 2-46* 

Tree Sparrow 

WR 

VC 

9-27-31 

10-21 

4-20 

5- 7-33* 

Chipping Sparrow 

8R 

WR 

c 

A 

(3-17-28) 

mm 

10-20 

(11-16-32) 

Field Sparrow 

SR 

WR 

VC 

1 A 

(2-27-49) 


10-30 

(12- 4-31) 

Hams s Sparrow 

1 M 

1 A 

4- 1-23 

10-20-28 



6-14-26 

11-12-21** 

White crowned Sparrow 1 

I 

FC 

i 

VR 

0-27-30 

4-29 

10- 6 

5-10 

10-28 

6-20-40 

Gamhel s Sparrow 

a 

6-13-43 

10-18-28' 



5-13-43 

10-13-28' 

White throated Sparrow 

Q 

VC 

R 

9-12-27 

4- 1 

9-24 

fr-22 

11-13 

0-11-48 

Fox Sparrow 

M 

WR 

FC 

VR 

9-21-44 

3-14 

10-12 

4-23 

11-14 

6-20-22 

Lincoln's Sparrow 
* 

B 

B 

4^16-32 

9- 4-31 

6- 6 

9-26 

6-19 

10-28 

6-28-24 

11- 3-29* 
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Table of Migration Dates for the Birds of Central Ohio— (Continued) 



Status I 

Arrival I 

Departure 

Specter 







Res 

Num 



Average 

Latest 



M 

FC 


4- 1 

6-16 


Swamp Sparrow 

SR 

19 


9-22 

11- 3 



WR 


■ 




Song Sparrow 

PRM 

VC 

i 




Lapland Longspur 

WR 

R 

11- 3-26 1 

12- 7 

2-20 

4-12-30 

Alaskan Longspur 

WR 

D 

2-19-76“ 

um 


2-19-76" 

Snow Bunting 

WR 

R 

10-30-26 


2-21 

3- 3-29 


Explanation of Reference Figures used in Tables 

'Skin in the Ohio State Museum 

•Mayfield 1946 

■Trautman 1940 

4 Davie 1898 

•Dawson 1008 

•Walker 1039 

T Hicks 1931 

•Walker 1928a 

•There have been two or three birds along the Scioto River between Gnggs Dam and 
Bellenoint, since 1944 

‘•These dates refer to the Common Canada Goose there is one central Ohio record of 
Hutchins s Goose (Trautman 1940) 

“A few individuals possibly from the Columlms Zoo have nested in the Depp Pond (Twin 
Lakes) area in recent years 

‘•A skin in the Ohio State Museum no X W/1965, lalielled ‘Fairfield Co O ' without 

date 

1 Wheaton 1882 

,4 Hasbrouck (1944b) discusses the status of this species in North America and gives 3-21 
to 6-4 as the normal Ohio dates 
‘•Walker 1940 
‘•Hicks 1934b 

l7 Sugar Grove region, accidental elsewhere m central Ohio 
‘•There is some doubt of the validity of these records 
‘•Earl 1918 
••Hicks 1938a 

■‘More common, especially in the spring, in the western part of the central Ohio area 

■Walker 1941b 

“Walker 1938 

“Walker 1942 

“Hicks 1929 

“Thomas 1926 

“Jones 1907 

“Bales 1911 

“Thomas 1928 

“Oberholser 1919 

•‘Summer resident in the Sugar Grove region, a migrant farther north inraitral Ohio 
“More common in southern Ohio, accidental in Franklin Co 

“Both the Northern Water Thrush and Gnnnell’s Water-Thrush occur in central Ohio the 
latter appears to be the more common subspecies 

“Walker 1937 „ 10 _ 

“Dawson (1908) reports a pair of this species seen near Groveport, in the summer of 1873, 
by Wheaton 

“Anonymous 1928 
"Hicks 1937b 
“Wetmore 1943c 
“Duvall 1946 
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THE GEOGRAPHICAL BASIS OF NATIONAL POWER 
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INTRODUCTION 

Unfortunately there exists today widespread misunderstanding or even igno¬ 
rance, not only of basic geographic factors which in large measure direct every 
major step taken in world politics, but also of the influence that natural environment 
plays in the survival of nations A broad knowledge of geography is essential 
ip any attempt to gain an understanding, if only m part, of the numertms problems 
confronting people throughout the world (Fig 1) These problems, though usually 
of an economic, political, or cultural nature, generally have a definite geographical 
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foundation From a thorough and critical geographic study one should be abk 
to discover the bams as well as the essential characteristics of man’s unceasing 
competitive struggle for existancc and recognize that the means by which men 
and women of a given region secure their livelihood reflect adjustments to physical 
conditions 

In order to endure, a state must first of all provide complete protection against 
all enemies, both domestic and foreign, for each individual living within the bounds 
of its jurisdiction Secondly, it must afford freedom of opportunity whereby each 
citizen can gam a worthy means of livelihood In view of these two great responsi¬ 
bilities a nation should take every necessary precaution to assure its people of 
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security from all anxiety, fear, or danger The inhabitants of 'the United States 
or of any other country cannot be free to enjoy an abundant life , which ib rightfully 
theirs, if compelled to live under the economic, political, and cultural domination 
of another state And yet there are always national entities which attempt by 
various devices to gain permanent supremacy over others, even though it usually 
results in much unwarranted suffering and cultural destruction 

A few far-seeing individuals dream of forging all nations into a voluntary 
democratic federation, the activities of which would be largely devoted to bettering 
the welfare of humanity with complete respect for the rights and privileges of each 
member of society However, such an Utopan ideal still seems far beyond the 
grasp of mankind and thus a world of realities must be faced, a world filled with 
uncontrolled human emotions and passions The people of the United States 
should l>eoome aware of their national insecurity and the dangers which confront 
them, they should be deeply impressed by the one great principle -as human 
beings each man, woman, and child is a vital, throbbing part of the world in which 
they live 

The American people cannot afford to remain unawure of the intimate relation¬ 
ships existing between geography and human activities, for the United States holds 
i unique place in world affairs due primarily to the favorableness of its geographic 
position and environment This nation is the only major state with direct access 
to both the Atlantic and Pacific oceans which is capable of exerting tremendous 
political pressure because of its actual os well as potential power World leadership 
is open to the American people, they must be ready and willing however to graso 
this commanding position Such an opportunity demands that each individual 
be well informed particularly in social sciences, so as to gain a richer compre¬ 
hensiveness of the guiding principles of modern society The people of the United 
States will have to develop a global concept if they are to play a vital and successful 
role in world affairs, the earth must be viewed os a single integrated unit and i 
realistic approach taken to present problems 

Mental laziness and utter disregard for personal responsibilities has led the 
people of this country, time after time, into a sense of false security as only too 
well revealed by the late war Such a situation cannot be continued if the nation 
is to avoid ultimate and complete destruction There is a great need for careful 
analysis of the intricate pattern of American domestic and foreign policies as well 
as thorough understanding of the urgency for resource mobilization in the interest 
of national security In order to safeguard its position as the arsenal of demo¬ 
cratic principles, the United States must have actual as well as potential military 
strength, for power has no meaning unless backed by adequate armed support 
Mere recognition of defense requirements is not itself ample to safeguard the future 
The citizenry, through the degree of its interest and active participation in national 
security measures, will determine the safety of the country 

EXPANSION AND NATIONAL POWER 

A desire to explore unknown parts of the globe, and the hope on the part of 
many to find fabulous wealth m undiscovered lands, has caused men to travel into 
all parts of the world The quest for hidden wealth has been earned down through 
the ages and it may well be expected to continue as long as man inhabits the earth 
Phoenician traders secured tin from the mines of Cornwall, merchants of Genoa and 
Venice collected silks and spices in the Onent, Spanish conquistadores drew vast 
treasures of gold and silver from the mines of Middle and South Amenca, and 
French voyageurs gathered cargoes of pnceless fure from the streams and woodlands 
of what is now Anglo-Amenca The search continues, and men go on struggling 
through fever- and mosquito-ndden swamps, across wind-swept arctic and saharan 
deserts, and over towering mountain ranges, always carrying in their hearts the 
btibfciing desire to find resources that will bring power and wealth as well as ever- 
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lasting fame The United States ranks foremost among the nations in this search, 
seeking new and greater mineral possibilities, additional agricultural products, 
and valuable medicinal materials 

It is largely the geographic conditions, such as space relations (location, size and 
shape), land forms, climate, land content (soils and minerals), and native vegetation, 
which strengthen some states and weaken others These several conditioning 
elements, coupled with population numbers and distribution (Fig 2), have great 
influence on international problems and, consequently, do much in shaping the 
attitudes of people throughout the world toward peace and aggression Tne direc¬ 
tion a state expands is dependent upon both geographu and human factors, but as 



Fib 2 The success or failure of a nation to become a world power is dependent 
primarily on the major elements of geopolitics 


a general rule the stronger states move into adjacent territory which may be either 
sparsely populated or poorly governed In many instances expansion is more or 
less incidental but often becomes part of a national ideal and heavy pressure 
develops for lebensraum as expressed by Germany and Japan on numerous occasions 
Formerly the right to expand was chiefly a matter of which state, having adequate 
power to maintain itself, took control first If the area was so situated as to 
command broad areas of land or water, or control strategic lines of communication 
and transportation, it greatly increased the power potential of the occupying 
nation The acquisition of suitable land sea, and air bases often creates many 
international problems because in time of war such bases may assume strategic 
importance However, expansion carries with it certain elements of weakness 
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Fig 3 Space relations largel> determine the economical and political development of a state 
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inasmuch as the borders of a state may become increasingly longer and often not 
readily defensible in a geographic sense, the Great Wall of China was intended to 
correct the weakness incurred by an overexpanded state 

A leading objective in colonisation has been the hope of discovering minerals 
of defintte economic value Although the economic value of colonies or dependen¬ 
cies may be seriously questioned, it should be recognized that they do possess four 
definite geopolitical values, namely (1) usually give political prestige to the holder 
(2) represent in many instances a source of manpower, especially for military 
considerations, (3) may offer strategic bases during economic or military conflicts, 
and (4) possibly furnish a suitable outlet for immigration from the holding power 
Island possessions such as the East Indies or Hawaiian group often become stepping 
stones to world power, at times serving as critical outposts 

SPACE RELATIONS 
(Fig 3) 

Location —The position of places and resources on the earth’s surface is of 
great importance to a state, for security as well as industrial development It 
is of paramount consideration m analyzing a nation’s actual and power potential 
since both are mainly dependent on the total distance of that country from other 
force centers Many locations are considered strategic and in tune of peice may 
seriously influence trade, while dunng conflict they may serve as important bases 
for military operations Location plays a major role in the mobilization of a 
nation's resources and largely determines their degree of accessibility a fai tor 
which no state can afford to ignore if expecting to survive in a world harassed by 
international conflict 

Size —Since areal extent affects both the development of a state and its role 
in international affairs, the importance of space cannot be dismissed lightly 
Although a relatively large area is not in itself indicative of power, it may usually 
be regarded as a prerequisite and therefore the desire for more land often furnishes 
an incentive for a nation to engage in armed conflict Size measurably determines 
the vulnerability of industrial establishments and transportation-communu ation 
nets even though they may be fairly well decentralized, the security of population 
centers is likewise affected In many instances the land area of a country is sui h 
that it affords the people an opportunity to become large in numbers, in other 
situations it is much too inadequate for the needs of an expanding population 
as occurs in Haiti and Japan 

Protection afforded by great depth adds much to defensibility regardless of 
whether the attack is made by air, land or sea, or a combination of all three In 
periods of international strife, a nation with good depth can carry through military 
operations on the perimeter while mobilization of manpower and protection of 
industry is made possible in the more central parts of the country The state 
with a densely populated core surrounded chiefly by sparsely occupied territory is 
in possession of a definite advantage over one not so constituted It needs to be 
recognized, however, that depth may become a liability to the defender when that 
nation takes the offensive, especially if the scorched earth strategy is applied by 
other side in retreating 

Shape —The shape of a state also has direct bearing on its economic, political 
and cultural life as well as on the mechanics of warfare Throughout the history of 
nations there has always been the desire on the part of some to round out their 
territory, even at the expense of a peaceful neighbor Compactness makes for 
political unity and greatly facilitates transportation and communications, and the 
mobilization of industry, labor, and military forces in times of emergency How¬ 
ever, if compactness is not combined with large size, the vulnerability of the state 
is considerable, especially to modern aenal attack In case of excessive elongation 
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(Chile offers an excellent example) the assailabihty of any one section of the country 
becomes a major problem This elongation may also cause serious internal weak 
ness due to a natural tendency for inhabitants to develop strong sectionalism 
Land Forms —The greatly varied land forms of most states considerably influ 
encc international relations and the execution of military operations The arrarige- 
ment and distribution of mountains plateaus and valleys determine to an appreoi 
able extent the condition of other natural factors which circumscribe in most 
instances man s activities Location of transportation and communication lines 
industrial and commercial centers and the distribution of population result m unly 
from varying topographic features The world s great cities and areas of dense 
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rural population arc found chiefly on low-lying productive plum* or on the lower 
slopes and bro id valleys in the somewhat rugged highlands Terrain may serve 
as a pronounced barrier to the flow of goods and to movements of people but in so 
doing it also restricts the possibilities of conflict (Fig 4) In many instances 
international bound ines have been re irranged in order to take advantage of certain 
physiographic conditions as in the case of the From h Spanish border 

A majority of states possess both land and sea boundaries which depending 
tt^on the country s topography may represent an asset or a distinct liability 
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Coastlines usually constitute an important item in national power so much so that 
landlocked states tend to seek direct access to the world s sea lanes If successful 
such action necessitates the building of a navy in order that a country may not 
only defend its coastline exposure but consider itself a sea power InBular states 
or those whose borders are peninsular or predominantly coastal can be expected 
to maintain a navy and air force as first lines of defense Configuration of a coast 
line largely determines a mantime state s vulnerability to naval attack if a modem 
nation possesses numerous good harbors the naval forces will no doubt be prom 
inent On the other hand if the coast affords few suitable indentations for harbor 
development the air force may well be expected to occupy foremost position in 
the military establishment 

Cl 1MATE 

Climate occupies a leading place in the economic political and cultural relations 
lietween states su ce international problems often have their beginning in pro 
nounced climatic differences To a large extent climate determines the health 
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ind energy t f mar kind having direct effect on the accuracy and speed with which 
people work Regions either extremely hot cold wet or and arc generally 
sparsely populated and fail to attain a high degree of civilization (Fig 5) The 
development of powerful states has usually taken place in the more humid parts of 
the earth possessing intermediate temperatures these regions occur mainly in the 
middle latitudes In time of conflict climate has often proved an outstanding 
ally of the defender as well as the invader Nearly all military operations are 
scheduled so that certain favorable weather conditions may be present particularly 
for offensive strategy at times an entire military campaign is decisively changed 
due to the unexpected advent of cold fog or rain 
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The productivity of a state depends chiefly on climate, a factor which in turn 
largely determines the availability of water resources, the nature of soils, and 
the type and quantity of vegetable and anim al products raised Some climates 
are characterized by only slight changes in temperature or precipitation from 
season to season while others experience marked variations during the year 
Fluctuations in temperature, and the amount and distribution of precipitation, 
have much influence on the habitability of any given region A state large in area, 
such as China the Soviet Union, or the United States, can greatly benefit from the 
fact that it includes within its boundaries a wide variety of climates, each one 
contributing to the diversity as well as to the balance of its productive capacity 
The success or failure of many economic and industrial enterprises is directly trace¬ 
able to conditions of climate 


LAND CONTENT 

In order to become a world power, a state must either have essential natural 
resources within its borders or else the power to guarantee access to foreign supplies 
at all times The uneven distribution of the world's resources is largely responsible 
for a desire on the part of governments to own or control prodMtive areas in 
various parts of the globe Coal, petroleum, iron, copper, tin, cotton, rubber, 
wool, meat, sugar, tobacco, and wheat are critical commodities in a bid for national 
power Of these, iron, copper, coal, petroleum, cotton, and rubber are basic 
raw materials for an industrial economy A state lacking sufficient quantity 
and variety of food, minerals, and other raw materials for satisfactory economic 
development, is dependent on foreign sources to supply its deficiencies In view 
of this situation many nations continually strive to devise means whereby the raw 
materials it lacks domestically can be secured elsewhere, a state often adopts a 
national policy calling for aggressive military action in case other measures fail 
in securing adequate resources It is poverty in raw materials which usually 
makes for international conflicts, sometimes gradually involving most countries 
of the world 

The endeavor of a state to become self-sufficient is a natural outgrowth of 
the fear that results from numerous disquieting world conditions A country 
which attempts to practice such a policy in respect to its total economic needs 
however, can never find a prominent place among world powers because no single 
nation, not even the United States or the Soviet Union has a complete array of 
vital resources Self-containment on the part of any modern nation is impossible 
The effectiveness of national power is largely determined by a state’s capacity for 
industrialization which, in turn, is almost wholly dependent upon the availability 
of essential raw materials The outcome of any international conflict depends 
mainly on whether one or the other of the warring countries can maintain an ade¬ 
quate supply of vital raw materials in case there is a severance of extraterritorial 
transportation and communication lines, thereby preventing the flow of outside 
materials Howeveit it should be remembered that not only must a state possess 
adequate resources but its people need to have the faculty of utilizing them to the 
best advantage 

The United States is perhaps the world’s richest and most powerful nation 
The development of its economy has been largely governed by a wealth of readily 
available raw materials and the ability of the American people to utilize them 
effectively It is also considered to be one of the most self-sufficient countries 
and yet, in spite of a considerable array of domestic resources, approximately 
thirty per cent of the nation’s basic raw material requirements, many of strategic 
importance, are secured from foreign areas These sources of supply, especially 
those of extracontinental origin, present a senous weakness in American defenses 
because of the vulnerability of supply lines, particularly to sustained aircraft 
and submarine attack The United States can not maintain itself m the face of 
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powerful aggression unless it possesses suitable and readily available domestic raw 
materials or has absolute control of foreign sources of supply which can be safely 
transported even in periods of international conflict The success or failure of 
the nation to fully meet requirements for national security will depend chiefly 
upon its ability to secure and utilize adequate supplies of vital materials, regardless 
of world conditions 

Sotl —Soil is the basic land resource and should be regarded as the most valuable 
of all natural resources since it provides, in the form of vegetable and animal 
products, the subsistence of mankind The abundance or scarcity of food pro¬ 
duction, a serious factor m security as well os the foremost requirement for national 
power, largely determines the economic, political, and cultural development of 
a people Countless other basic necessities, including a broad variety of raw 
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materials for industry, are produced from the soil In many regions throughout 
the world, agriculture is the predominant occupation because suitable climatic 
and soil conditions are present for satisfactory plant growth No state can ade¬ 
quately maintain a fairly dense population, on an agricultural base or otherwise, 
if it does not possess sufficient amounts of productive land and the means whereby 
the fertility of the land can at least be maintained (Pig 6) unless the food deficiency 
is taken care of by unports 

The soil makes possible a great variety of valuable foodstuffs, such as beans, 
corn, fruits, potatoes, nee, sugar, wheat, cacao, coffee, tea, opium, spices, tobacco, 
and livestock products From it comes directly or indirectly, the textile fibers 
with cotton, rayon, silk, wool, abaca, flax, henequen, jute, and sisal of greatest 
importance The fats and oils are also products of the soil, the more necessary 
of which are butter, lard, and oleo fats, and castor bean, coconut, com, cottonseed, 
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hempseed, linseed, olive, palm, peanut, poppyseed, rapeseed, sesame, soybean 
and tung oils All of these products hold a significant position in the economy 
of any industrialised state, especially if that political entity seeks to become a 
world power 

Minerals —The value of minerals in the production of energy and their use as 
raw minerals in industry cause serious clashes between nations, they are bound to 
be more frequent as exploration and development of deposits is extended Next 
to agriculture, mineral resources are the most critical element in national suffi¬ 
ciency, regardless of whether a state is at peace or engaged in world conflict 
Economic sufficiency in minerals is improbable for any state because their distribu¬ 
tion is so uneven m variety as well as in quantity Nations must depend on 
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international trade and exchange to meet their requirements Minerals arc 
exhaustable, and while reserves of some occur in adequate quantities, others 
may be expended during the present century unless they are used wisely and 
conservatively Declining domestic reserves is a specter which no state wishes 
to face because of the realization that the outcome of international conflicts depends 
largely on the availability of raw materials or adequate substitutes 

The Industrial Revolution gave a great stimulus to mining and although the 
number of commercially important ores was small, manufacturing nations offered 
encouragement to mineral explorations Among the many minerals now necessary 
for satisfactory economic development, bauxite, coal, iron, and petroleum hold 
first place in the economy of every industrialised state Other minerals occupying 
commanding positions are as follows antimony, asphalt, asbestos, chromium, 
Nkobalt, copper, diamonds, graphite, iodine, lead, manganese, magnesium, mercury, 
mica, molybdenum, nickel, nitrate, platinum, phosphate, potash, quartz, silver. 
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sulphur tin tungsten uranium vanadium and zinc Unless a state possesses 
adequate domestic supplies of these minerals or has complete control of foreign 
deposits readily accessible at all times there is little possibility of that state e\er 
becoming a world power 

NATIVI VM-pTATION 

The distribution of native vegetation corresponds closely to the arrangement 
of climattc types Obscrvition shows th it forest 5 grow most luxuriantly if r unfall 
is sufficient throughout the year with dense stands of 1 irgt tries in the ireas of 
greatest effective precipitation The forested m is gne wiy to pirkhnds and 
grasslands (Fig 7) where certain conditions of dramige and soil or external 
disturbances prcvtnt normal tree gnwth also where with decreasing annual 
precipitation the seasonal distribution if rainfall bit onus mire marked As 
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aridity increases the short grasses desert shrubs end numerous other drought 
resistant plants displace the t til grasses and forests of the sub humid regions 
Ready access to forests and forest products is of much importance and states 
in possession of large stands of commercial timber are indeed fortunate because 
they can if necessary become independent of foreign sources The forests of 
every continent even Australia are being drawn upon more and more for lumber 
wood pulp and tannin Likewise the dem inds are heavy for camphor cinchona 
bark coconut husks cork kapok oil bearing nuts and rubber Then too the 
requirements of modern technology appear to grow even greater as more *nd more 
timber is converted into clothing plasties and numerous other products The 
large powers own or control most of the world s forests not only in the middle 
and high latitudes but in the tropical regions as well These same states also 
possess or control the vast grasslands (the Pampas excepted) which if carefully 
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managed, are a constant source of wealth m the form of animal products (Pig 8) 
The world's pasture lands have outstanding value, especially where they form the 
major resource underlying the national economy of such countries as Argentina, 
Canada and Australia A large part of the humid grasslands in the middle latitudes 
have been brought under cultivation and now produce a substantial part of the 
grain needed in areas so densely populated that domestic food supplies are grossly 
inadequate 

POPULATION 

The physical factors already presented have in themselves no geopolitical 
importance unless mankind occupies the land Population, provided it has 
suitable capabilities and vigor, is without question the most important of the 
prerequisites for national power A state needs people, not only to settle upon the 
land, but to develop the available resources In periods of international conflict 
a nation must provide adequate manpower on the home front as well as on the 
battleheld However, it would be a serious mistake to consider population figures 
alone and disregard quality In some instances large numbers of people may 
prove a liability, especially when a state lacks suitable mineral resources and 
broad tracts of fertile, well-watered plains Another liability may be that of 
language differences since a diversity of languages tends to divide a population, 
therebv considerably weakening the power potential of a nation Switzerland is 
the outstanding exception 

CONCLUSION 

The conditions which bnng about conflict between states are numerous as well 
as exceedingly varied and in most instances the contributing factors are closely 
mingled together International problems tend to become world-wide in scope 
Since both defense and offense are based largely upon human and natural resources 
in addition to technological advancement and industrial strength, the people of the 
United States must go forward with intense harmonized endeavors so as to make 
the country powerful and self-reliant In view of the fact that no state can main¬ 
tain its economic and industrial life if denied free access to the world's widely 
s< attered stores of raw materials, it is imperative that the American people adopt 
a strong position of preparedness as long as the possibility of international conflict 
remains A nation caught unprepared can no longer hope to secure adequate 
lime to mobilize and prepare its defenses 

Because the heavy demands of international conflict tend to weaken a state 
through rapid depletion of a wide variety of highly valuable raw materials, the 
United States needs to (1) possess a carefully prepared inventory of its total avail¬ 
able resources in order to know, insofar as possible, the reliance the nation must 
place on extracontinental sources, (2) determine areas from which the country 
can draw vital materials, especially those localities accessible even in time of war, 
and (1) thoroughly investigate the possibilities of synthetic products so as to be 
in a position to replace if necessary the raw materials now secured from foreign 
countries Also a ngid set of conservation policies should be established in order 
to prevent the present serious drain on natural resources 

The American people have a destiny but they must make manifest the pattern 
to be followed and demonstrate their moral greatness and political ability for world 
leadership Economic, political, and cultural ties with all parts of the earth 
must be recognized and their importance fully acknowledged, Each citizen of the 
United States has a personal stake in the fortunes of mankind—every action or 
policy of his Government will continue to greatly influence the order and magnitude 
of world events This nation, like any other, cannot escape the physical or moral 
effects of cither peace or war, and therefore the big task ahead is to control these 
effects to the best advantage, a task which can not be accomplished without 
adequate foresight and military power 
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Geographical distribution of the Jewish people of Europe and America during 
the nineteenth and twentieth centuries can be summarized briefly Toward the 
end of the nineteenth century there were between eight and mne million Jews in 
the world Of these six or seven million were in Europe the remainder bung 
sparsely scattered over the whole world Fully one half of all these Jews resided 
in Russia namely four to five milhon Austria Hungary had two million Germany 
and Roumania had six to seven hundred thousand each The BntiBh Isles had only 
lbout one hundred thousand and these were mostly in London Scotland and 
Ireland had very few the number being one thousand to fifteen hundred a piece 
Holland harbored about one hundred thousand and half of these were crowded in 
the Ghetto of Amsterdam France had eighty thousand Italy had perhaps 
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fifteen thousand Scindinavi i had persistently excluded the Jews Toward the 
cast and south of Europe the number of Jews decreased particularly in Fgypt 
and Palestine which had been the ancient centres of dispersion 

The main centre of gravity of the Jewish people in Europe of 1890 was in 
western Russia and Poland The numbers of Jewish people expressed as per 
centages of the total populations of the various countries were as follows The 
highest percentage approximately 15% appeared in Poland and Grodno Most 
of the west Russian pro vine es had from 4 to ld% while Hungary Frankfort and 
Holland showed 1 to 4% Countries which were mainly agricultural such as 
Sweden and the Tyrol haa less than 01% These were the proportions of Jews m 
Europe toward the end of the nineteenth century 

In the Amen can colonies the number of Jews amounted to two thousand by the 
time of thfeWar of Independence From 1881 to 1900 over six hundred thousand 
Jewish refugees from eastern Europe had landed in America By 1904 the Jewish 
population of the country had risen to one and a half milhon and by 1930 this 
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figure was nearly trebled At this latter date, 1930, the population of Jews through¬ 
out the world was approximately fifteen million (Roth 1036) By 1914 the Jewish 
population of America showed considerable grouping in the major cities 

The sojourn of European Jews during World War II, 1939 to 1945, has been 
recorded by the American Jewish Joint Distribution Committee of New York 
(1946) Almost six million Jews, it is stated, were wiped out in Europe during the 
six years of World War II The Committee estimates that of every ten in Poland 
m 1939 only one remained alive in 1945 There were 3,250,000 Jews in Poland 
at the start of the War At the end there were only 86,000 Many arc found 
in Russia, Germany and Austria Germany in 1939 had 240,000 Jews The 
American, British, and French zones had a total of 72,000 Jews 

Estimates by the Joint Distribution Committee on the way Jewish populations 
dropped in the war years are as follows In Belgium from 100,000, to 30,000, 
Czechoslovakia, 160,000 before Munich to 50,000, France, 300,000 to 180,000, 
Greece, 75,000 to 10,500, Holland 150,000 to 10,000, Latvia, 95,000 to 600, Lithu¬ 
ania, 155,000 to 20,000, Roumania, 850,000 to 335,000, Soviet Union, 3,020,000 
to 2,000,000, Yugoslavia, 75,000 to 14,000 

In a few countries populations gamed mainly as a result of the influx of refugees 
from war-tom areas The number in England rose from 140 000 to 350,000, 
in Eine, from 4,000 to 4,500 Italy, 51,000 to 52,000 Portugal, 3,500 to 4,000, 
Sweden 7,500 to 22,000, Switzerland, 25,000 to 16,000 The Committee estimates 
roughly that 250,000 left the continent during the six years Of these it says 
112,000 went to the United States and Canada, 36,000 went to Latin America, 
100,000 to Asia which includes Palestine, and 2,000 to Africa and Australia 

NATIONAL MISCIBILITY 

The Jews are people without a country 1 They wander, not gregariously in 
tnbes, and often not even in families They may scatter thousands of miles before 
striking root or becoming fecund True, the Jews bunch together where ever 
possible, and this has often been necessary for self-preservation Their enforced 
migrations and associations have changed them and their language Forced of 
necessity to adopt the speech of their immediate neighbours they have evolved 
distinctive speech wherever they they congregate in large numbers In Spain 
and the Balkan States they make use of the Spanish In the interior of Morocco 
they speak Arabic while in Russia and Poland a degenerate form of German has 
become Yiddish Despite these difficulties they still constitute a distinctive social 
unit wherever they chance to be 

Furthermore in their migrations they have not suffered assimilation and absorp¬ 
tion , on the contrary they have added greatly to their numbers by the absorptions 
of others in countries where Jews were alien For instance in 1740 A D the Khan 
of the Khazars (who lived north of the Black Sea) was converted to the Hebrew 
faith, and subsequent mass conversions of these Alpine Asiatic-followers created 
a great admixture of the Jews (Taylor 19 *8) To cite another similar instance 
one may mention the conversion of the Falashas of Arabia in Yemen 

In the early days of Judaism marriage with non-believers was not invalid, as 
it later became Such irregular marriages with, and conversion of Christians 
are abundantly on record Even despite prohibitive legislation, thousands of 
marriages with Christians are reported in Hungary in 1229 

Great importance was attached by the Jews to an early classification of them¬ 
selves The Polish types, an admixture of Hebrew, Hindu, and Khazar sources, 
still call themselves Ashkenbztm , while the Spanish Sephardim alone were held 
to be truly Semitic Which of these two was the primitive type of Palestine is a 
moot question, (Ripley 1899) 

Thus the origin of the modem populations of the Jewish people is as diverse 
1 Israel as a country belonging to the Jews has t>een recognized officially only since 1948 
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as the types of the various peoples that have been assimilated Pittard (1027) 
states that the Judaized people have come from every kind of ethnic stratum 
such as the Falashas of Abyssinia and the Germans of Germanic type or the 
lanuls—Black Jews of India and the Khazars supposedly of Turki race 

VARIATIONS OF PHYSICAL CHARACTERISTICS AMONG JEWISH GROUPS 
FROM VARIOUS GEOGRAPHICAL REGIONS 

Pittard (1927) states that at the present time there is no single Jewish com 
mumty in the world which has been genetically isolated from admixture with Jews 
from other communities since the period of its first formation For this reason 
we cannot assume that any one group of Oriental Jews is fully representative of 
the Palestinian Jews of the time of Chnst If however we Btudy the Jews of 
the Mediterranean world both separately and as a group we should be able to 
find the common rat lal denominators which will reveal to us the physical character 
isttes of their united ancient Jewish ancestors Let us begin with the present day 
Palestine where although representatives of every type of Jew have come together 
there is a complete historical continuity of Jews from the time of Chnst 

TlIF MODERN SAMARITANS OF PAIESTINF 

The modem Samantans of Palestine who are generally supposed to represent 
the indigenous Palestinian strain more faithfully than any otner are tall with a 
mean stature of 173 cm (Huxley H M 191b) and mtsocephahc (C I 78) with 
heads similar in dimensions to both Yemenis and Mesopotamian^ Their faces 
are moderately long (125 mm) and n irrow while their thin foreheads are of mod 
erate breadth (103 mm) Their noses are leptorrhine (N I 06) and of moderate 
dimensions 

In pigmentation the Samantans show more than the usual Mediterranean 
25 percent of partial or incipient blondism Only seven out of 35 had black or 
dark brown beards the rest were brown blond and rod In eye color one third 
were light or mixed the rest were equally divided between dark brown and brown 

The general body of Onental Jews however is less tall and less blond than 
these comparatively specialized and inbred Samantans Weissenberg (1915) in 
a general senes of Palestine Jews found no blondism and the short stature of 
1)9 cm combined with the mean cephalic index of 79 8 extremely narrow faces 
(128) mm) and a nasal index of 01 Convex noses of a type which he designated 
os Semitic are found in 78 percent of his senes 

THF YhMFNITE JEWS OF SOUTHERN ARABIA 

The Yemenite Jews of southern Arabia form the only large colony of this people 
in Arabia Here the city Jews of Sonaia are for the most part short slender people 
light skinned but purely brunet in hair and eye color The commonest shade of 
hair is black and of the eyes dark brown In stature and in cranial and facial 
dimensions they resemble the Palostiman Jews greatly except that the brachy 
cephhc element is almost entirely lacking Tne mean cephalic index of the Yemenite 
is 74 Their faces are small with a total face height of under 120 mm and a 
bizygom itie of 130 mm In Weissenberg a senes 00 percent had straight nasal 
profiles and a few even concave 

There are two types of Jews among the Yemenite group The more numerous 
is only moderately slender often well muscled m the extremities The face is 
short and of moderate breadth the chin well developed lips of medium thickness 
The nasion depression is medium and the browndge noticeable but not heavy 
The eyebrows are thick and convergent the eyes deep set and the palpebral opening 
is sometimes narrow The second less numerous type is lighter in weight and 
slenderer with small hands and feet an extremely narrow head projecting occiput 
andfe sweeping curve for the forehead in profile The face is long and very narrow 
the mandible slender the lips thin the nasal tap somewhat depressed the noee 
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extremely long with compressed wings and the nostrils highly set on the sides 
Although the nasal profile is convex the bridge of the nose is not unusually high 
Both types are almost purely brunet in hair and eye color, both are brunet-white 
in skin color The first type is somewhat heavily bearded, while in the second 
facial hair is usually sparse The Jewish appearance of the coarse type is concen¬ 
trated in the eyebrows eyes and mouth, of the fine type in the nose 

Coon (1939) states that although there is no doubt that much local blood was 
absorbed into the Jewish community by conversion in the pre-Islamic da vs it is 
not difficult to distinguish a Jew from an Arab in Sanaia, a city of Yemen Two 
other characteristics which occur among Jews are a high attachment of the nasal 



wings on the cheek with a great lateral visibility of the septum and a characteristic 
slant to the ear in both the frontal and lateral planes In addition to the features 
listed there seems to be a characteristic facial expression a Jewish facial behavior 
i entred about the eyes nose and the mouth 

THE NORTH AFRICAN jrWS 

The North African Jews are on the whole taller than those of Palestine and 
Yemen, with a mean stature almost uniformly between 164 and 166 cm their 
cephalic index is 74, and very few are brachycephaltc No more than five percent 
show evidence of blondum 
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THE JFWS OF TURKESTAN AND AFGHANISTAN 

The Jews of Turkestan and Afghanistan are fully brachycephakc with a mean 
cephalic index of 86 They are of moderate stature 166 cm nearly the same 
as the Tajiks among whom they have lived for over a milleruum But they are 
narrower shouldered than the Tajiks shorter trunked and longer legged their 
bodily proportions preserve more of a Mediterranean racial character Their 
heads are short 180 mm narrower than those of the Tajiks with a mean breadth 
of 161 mm Despite their brachycephalization they have preserved distinctive 
traits of face their minimum frontal mean is 104 mm their bizygomatic 139 mm 
and bigomal 104 mm Thus they are narrower in all three dimensions than their 
non Jewish neighbors but a little wider in the essential facial diameters than the 
long head Jews Their mterorbiUl (31 3 mm) and biorbital (90 9 mm) diamteres 
ire narrower than those of other central Asiatic peoples they have thus also 
preserved the original Jewish narrowness between the eyes Their faces with a 
mean length of 125 4 mm are two mm longer than those of their neighbors their 
nosts with a mean length of 57 mm are also two mm longer Their facial index 
of 90 5 is leptoproscopic their nasal indexis 62 which is three to four points lower 
than those of the narrowest noses of the other peoples of Turkestan with whom 
they are in contact 

Metrically therefore it would be wrong to infer from the cephalic index alone 
that the Jews of Bokhara Turkestan are simply Judaized Tajiks or Judaiztd 
Turkestan people in general What they ac tually are is brachyc ephalized Jews 
who have preserved their Mediterranean facial characters almost intact (Coon 
1939) The agent of brachycephabzation is the same Alpine element as exists 
among the Tajiks 

They are almost all brunet white in skin color lighter than the Tajiks in eye 
color >7 percent are purely brunet and mostly light brown Fifty percent have 
black head hair fourty penent have dark brown hair and another ten percent 
brown to blond In their general pigment character they ore approximately the 
same as the mountain Tajiks but lighter than those of the oases They arc as 
heavily bearded as the Tajiks and as abundmtly supplied with body hair 

jrWS OF THE CAUCASUS 

The Jews of the Caucasus are highly brachycephalic with cephalic indexes 
of 86 and 86 Their mean stature ranges from 163 to 166 cm and their faces are 
broader than those of the Bokharan Jews They are however still extremely 
leptorrhine and have straight or convex nasal profiles 

THE KARAITE JEWS OF THE CRIMEA 

These Crimean Jews have a stature of 164 6 cm their mean cephalic index is 
86 and the nasal index is 60 Five percent are light in complexion Karaites 
living outside the Crimea have failed to preserve their characteristic metrical 
position Those who settled in the Egyptian Delta have a cephalic index of 74 6 
while those of Lithuania have a cephalic index of 81 and a stature of 162 cm 
fifty five percent have fair skin color and an equal amoilht of mixed hues Over 
fourty percent have also brown or light brown hair color Concave noses the 
antithesis of a Jewish condition are found among fifty percent while nasal convexity 
is almost entirely absent 


TH* ASHKFNAZIM JEWS 

Ashkenazim Jews seem to show that characters such as stature may be environ 
mentally and socially conditioned In western Furope mean statures for regional 
groups vary from 162 cm to 167 cm In a rough way the stature level corresponds 
to that of the local Gentiles but is one or two centimeters lower in each region 
In Europe indoor workers have the smallest statures and professional men the 
tallest In England where the Jews have enjoyed relatively favorable living 
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conditions the stature rises to high levels Rapid dize increase on American soil, 
in response to better living conditions, may be partly interpreted as a fulfilment of 
their genetic possibilities Similarly inferior chest diameters of the East European 
Jews are seen to rise to non-Jewish standards in America 

Head form of the Ashkenazim is relatively constant In Germany the mean 
cephalic index for Jews is about 81, rising to 83 5 in Baden and Galicia, and in 
Bukovina it attains 84, but elsewhere from Austria to the Ukraine and Lithuania 
it centres about the mean of 82 There appears to be slight tendency for the 
cephalic index to vary regionally as does that of the corresponding Gentiles Gener¬ 
ally in central and eastern Europe Jews are less brachycephahc than the Gentiles 

Pigmentation of the Jews shows constancy Approximately fifty five percent 
are of dark hair and eye color combinations, and less than ten percent can be 
construed as blond In countries where the Gentiles are predominantly blond, 
the Jews are relatively dark, and in countries such as Roumama, where the Gentiles 
are prevailingly brunet, the Jews are more blond than the Gentiles 

Convexity of nose, a popular diagnostic of Jews, is usually found in far fewer 
than fifty percent, straight noses are in all regional Jewish groups the commonest 
profile forms, while m southern Russia concave profiles are more frequent Among 
Russian Jews it is not difficult to select individuals with large malars, broad snubbed 
noses and high alveolar segments of the upper face, who are as nearly Mongoloid 
as many Volga Finns 

Among German Jews may be found individuals who are to all purposes Nordic, 
and others who belong to the Borreby race, which is the most numerous single 
type among Gentiles in Germany Alpine Jews are commoner than the incidence 
of Alpines in central and eastern Europe would perhaps warrant, and some of their 
Alpinism must have been derived from their sojourn in France and in the Rhineland 
before their march eastward across central Europe On historical grounds it is 
very likely that the ancestors of the Ashkenazims mixed more with the Gentiles 
m western Europe, before the time of the first Crusades than their more recent 
forebears have in Slavic countries The heavy beard growth, the abundance of 
body hair, and the wavy hair form of many brachycephahc Jews imply a French 
or German Alpine infusion 

The Jewish people as a whole represent a blend of several or many of the racial 
types discussed which in a subtle manner gives them the Jewish appearance 

The central European Jews have lived in central Europe since the beginning 
of the period when the Germans and Slavs began to grow brachycephahc Their 
recent racial history has run parallel m time to that of their Gentile neighbors, 
in comparison with whom they must have remained relatively constant The 
modifications which the Jews have undergone in one generation in America are 
as great in some respects as those which have affected their ancestors in twenty 
(Boas 1013 Morant and Samson 1936) 

SUMMARY 

A study of the main physical characteristics of the indigenous stocks of various 
regions and the corresponding characteristics of the Jews that have lived among 
them in these regions indicates that the Jews are of heterogeneous types each of 
which conforms to a greater or smaller extent to the indigenous physical types 
The following examples can be located with greater clarity by observing Fig 2 

1 The stature, cephalic index, and abundance of body hair among the Jews 
of the Turkestan runs almost parallel to the same characteristics which are 
common to the indigenous Tajiks 

2 The strong brachycephalization and medium stature of the Jews of the 
Caucasus is almost the same as that of the Tatars who are at home in this 
region 

3 The heavy hooked nose of the Jews of Asia Minor or Turkey has its equal 
among the Armenians 
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4 The dolichocephalic condition of the Jews of Egypt is very similar to that 
of the native Egyptians and Beduin6 

5 The frequency of fair skin and head hair among the Jews of Lithuania is 
not surprising among the Lithuanians 

6 The dark complexion and straight nose among the Jews of Arabia as well 
as their cephalic index of 75, is common among the Arabs In the southern 
part of Arabia at Aden the Arabs consider the native Jews as part of them¬ 
selves 

7 The high percentage of concave noses among the Jews of Lithuania and 
southern Russia is not a Jewish characteristic among Jews of the homeland, 
but it is a characteristic of the Russians 

8 In England the stature of the Jews has surpassed that of almost any other 
group of Jews elsewhere 

9 In America the cephalic index of the Jews has been proved to undergo 
changes which help to understand the possibility of similar changes in other 
geographical regions 

What may the causes be that bnng about these differences among the Jews? 
An explanation that would not violate the present knowledge of Genetics is that 
the indigenous peoples that have become assimilated by the Jews in various geo¬ 
graphical regions have contributed their genes to the present inherent Jewish 
genetic make-up That assimilation of even large numbers has occurred is undeni¬ 
able Another explanation that gains support in recent researches (Boas and 
Weidenreich) is that of persistent regional modifications duo to improved conditions 
in occupation, nutrition, and climate If perceptible changes in physical stature 
and cephalic index are evident as a result of a few generations under new conditions 
two hundred to a thousand years must surely leave their mark 
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CULTURE CHANGE IN LOMA A PRELIMINARY 
RESEARCH REPORT 1 

KURT H WOLFF 
The Ohio State University, 

Columbus 10 Ohio 

“Loma," “Justino" County, Southwest, is a relatively isolated community 
of some 200 people (40 families) Mast of them are Spanish-speaking, the rest 
are “Anglos, non-Spanish, English-speaking “Whites " The community lies 
7,000 feet high, in a little valley stretching across a state road, which, in rainy 
weather, it is a special art to travel 

Almost all Spanish persons were bom in Justino County, and a majority in 
Loma itself The Anglos are much more heterogeneous in this, as well as in many 
other respects, even occupationally one is a trader and store owner, his wife 
running the post-office, another rents cabins, but all also farm The Spanish 
people make their living farming and doing wage work outside Loma (most of 
them combining both), especially sheepherding, sheepsheanng, and potato picking 
Land is the chief property Anglo acreages and values are higher than Spanish, 
but there is much variation within each class 

For about 40 years, Loma has had a public grade school The church 
(Catholic), only some ten years old, is a “mission" of the Justino parish Mass 
is held once a month, not on a Sunday, by an Anglo priest The Anglos belong 
to various non-Catholic denominations or lo none 

People look lean, and many are bony At least the Spanish diet is deficient 
Sickness is widespread Much of it is undiagnosed Infant mortality is high 
Birth control is practically unknown 

Loma history has few specific dates Some tenants lived in the locality as 
long as 120 years ago Water rights were granted by the Mexican government 
Soon the first irrigation ditch was dug, and about 60 years ago, an Anglo pioneer 
dug the first well The most far-reaching event was the establishment of the 
National Forest early in this century It eliminated sheep and goats by pre¬ 
empting grazing lands and pasture thus depriving the Lomans (Lomehos) of basic 
sources of income of meat, milk, and cheese for food, of wool for spinning and 
weaving and, indirectly, of spinning, weaving, and related skills The next 
important change factors, more difficult to date, were the introduction of the 
automobile and the less directly significant contacts with other urban inventions— 

l Thw paper read at the Twenty fifth Annual Meeting of the Central States Branch, 
American Anthropological Association, Indiana University, Bloomington, May 13 and 14, 
1949, is a very concentrated synopsis of some parts of a large-scale monograph on Loma 
designed to develop and document a conception of social science, especially sociology and cul 
turn anthropology, and particularly the study of culture (Other parts of the monograph 
already published are "A Methodological Note on the Empirical Establishment of Culture 
Patterns ” American Soctologtcal Review 15 10 176-184, Apnl 1945 and ‘The Unique and 
the General Toward a Philosophy of Sociology Philosophy of Science 15 192-210 July, 1948 ) 
Field work in Loma was done in 1942 and 1944 in 1944 on a Social Science Research Council 
fellowship Writing up was begun in 1948 and 1949 under grants from The Viking Fund Inc 
and the Graduate School of The Ohio State University In the summer of 1947 a graduate 
student spent several weeks ui Loma under the joint supervision of Or John W Bennett and 
myielf (all of Ohio State University) material collected by this student is part of the sources 
utilised here as well as in the tint volume of the monograph written up tnus far To these 
organisations and persons I gratefully acknowledge my indebtedness 

This paper, probably will appear to be largely impressionistic, due overwhelmingly, if 
not wholly to the impossibility of anything more than very slight documentation, in view 
of the time limitations under which it had to be presented, even the methodology employed 
could be indicated if at all, only by implication Reference for full documentation must 
therefore be made to the forthcoming monograph 

53 



54 


KURT H WOLFF 


Vol L 


radio, magazines, dance halls with their nickelodeons in Alta (the nearest com¬ 
munity to the south), the movie in Justino, and latest, electricity In most of these 
diffusions, federal and county agencies and the Loma Institute were instrumental 
The defunct Farm Security Administration was the most important federal 
agency economically and, in conjunction with other farm-improving services, for 
reforms in agriculture as well People recognized this the FSA made more sense 
to them than did any other effort Individuals who benefited from it also rated 
WPA highly The Soil Conservation Service has met with some interest, but most 
of the plans discussed in connection with its District have not yet materialized 
The County Agent, according to the individual who occupies the office, may 
function as merely one of the numerous vague entities called 11 government 
officlals ,, or as an intimate fnend and adviser 

Justino, the scat of all these and other governmental agencies, also houses the 
tax authorities On the whole, they are felt to be functionaries of a vast and 
fateful power In 1940, more than half the farms in the county had become the 
property of the state for back taxes, often without the knowledge of the original 
owner For Loma, the figure may be as high as one-fourth In 1941, the per¬ 
centages which taxes represented of incomes ranged from one to 75 

Directly or indirectly, the agencies try to introduce a foreign-imposed type of 
community organization of a non-traditional, non-rcligious, non-feudal, non- 
Spanish type Yet it was the Justino Plan and the Loma Institute which were 
most intent upon improving conditions by rational measures The Plan, which 
operated for about three years during the early 1940's, obtained ‘problem lists* 
from representatives of all communities in the county It cooperated with the 
other agencies, public and private, and with the people in the communities them¬ 
selves In Loma in 1942, the most urgent problems, according to the residents 
were water scarcity, with the building of a reservoir and the adjustment of ditches 
given highest rating os suggested solutions, inadequate eduction, with additional 
teachers named os a measure of improvement, and poor health The Justino 
Plan did various things in regard to these and many other problems, and ever 
since its demise, several efforts have continued 

The Loma Institute, created md directed by a nudwestem Anglo teacher and 
his wife, was more intimately eonneeted with the community directly It 
developed through money gotten together by means of summer camps, frequented 
by boys and girls from as far away as New York Later, a year-round grade and 
high school was run, mainly with local Spanish students Due to the scarcity 
of personnel decimated by military service, and to shifting interests on the part 
of the few individuals left, the Institute altogether lasted only five years Yet 
while running it was engaged not only in formal education but also in various 
other community activities, such as the 4-H Club, health dimes, the establish¬ 
ment and supervision of a community center, dances, and the like Aside from 
direct give and take, the most outstanding means of communication between the 
Institute and the community was a newspaper, The Lomefto Written and mimeo¬ 
graphed by staff and students, it gave expression, particularly, to the Institute's 
emphasis upon participation in political life, local, county, state, and national 
In spite of these efforts, however, planning and organized cooperation in 
matters where they were not traditional (as, for instance, in irrigation) remained 
foreign to the people Here, however, the narrative must be interrupted, in 
order to insert a methodological note or, perhaps, to confirm an observation made 
by the reader, namely, that what has been said thus far refers mainly to the Spanish 
people of Loma Bicyond showing this awareness, it is not possible to do more 
than to point out, rather peremptorily, that the reason for this preferential treat¬ 
ment is Lama's being a predominantly Spanish community, in more than one 
respect, and to state that from now on, the Spanish society and culture of Loma 
exclusively will be dealt with To resume the argument, then how much planning 
and organized cooperation remained foreign to the LomeHos is suggested by the 
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answers to questions concerning their community, asked of them in 1942 One 
question was 4 ‘How much land do you think is needed for raising enough animals 
and crops to supply yourself and your family without having to go outside for wage- 
work ?*’ Answers to it ranged from 15 to 250 acres Another was “Given the 
cultivable land and the water available, how many families do you believe can 
make a living in Loma without having to go outside for work ?p Replies ran 
from two to 25 families Still other questions resulted in comparable answers all 
showed polite compliance with the type of request that was made, but did not go 
beyond this, toward a more empirical preoccupation with the topics brought up 
Almost all that has been said illustrates Loma culture change Anglo-camed 
phenomena—economic, technological, industrial urban—act upon a culture 
formerly not so impressed This impact is both local and pervasive (Cf Fig 1) 
Among the local elements, in chronological order, arc Anglo-derived education, the 
National Forest, the Anglo-operated trading post and store, the post office, the 



Pig 1 Elements in the Process of Lomu Culture Change The top line lists influences 
(whose preponderant direction is indicated by arrows) outside the local change system, with 
the possible exception of the vague last, 'General State of Affairs The bottom line lists 
elements operating in the Loma culture as of 1948 (and thereafter) These elements are shown 
in their connections with one another, as well as with the influences listed on the top line 
Two elements (Justino Plan and Loma Institute) are placed in an intermediate position to indi 
cate thAt they were no longer in existence in 1918 Underscoring indicates the fact that the 
item can be traced only to an Influence outside the local change system non-underscored items 
can be traced to influences within this Bystem The—undoubtedly existing—influences of 
items on the bottom line are not indicated except for a few specific ones (the cham leading from 
National Forest to Contracting the introduction of English School Books through Formal 
Education of the Anglo Priest through the Church and of Pressure Cooker and Pent Office 
through the Trading Post and Store) The parentheses uround Church indicate that this 
element is native 
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Anglo pnest, and the short-lived Justino Plan and Loma Institute More pervasive 
elements, in approximately chronological order, are the intrusion of English and 
of English school books, the appearance of outside wage work the waning of 
handicrafts, contracting farm machinery the use of physicians and hospitals, the 
introduction of sewing machines, pressure cookers, and other household appliances, 
of magazine and newspaper subscriptions, and of electricity 
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Fig 2 Elements in the Process of Culture Change on the Part of Five Lomans The 
positions of the five individuals diagrammed symbolize their respective “nearness ' to Anglo 
and Spanish culture and society, respectively Arrows indicate preponderant direction of 
influence 


In a much more intimate fashion, the process of this change is shown in life 
histones (see Fig 2) and in compositions wntten by upper-grade school children 
Lotano Rodrigues, a twenty-year old boy who graduated from the state uni¬ 
versity (thus far the only Spanish Loman to do this), e»«np1ifip» a change of 
Loman culture through the incorporation of (Anglo) education as a goal-value 
Another type results from socio-economic change It is illustrated by several 
yourig married men, for instance, Adnano Maes, who emigrated, probably for 
good, preponderantly on economic grounds A third type, perhaps, is represented 





Pig 3 Percentage* of A glo and Span *h Components of Response* by School Ch Idren 
to N ne St mul Loma 1944 



























38 


KURT H WOLFF 


Vol L 


by Lotano’s younger sister Celia While her brother may be said to participate 
in two worlds, Spanish and Anglo, Celia's outlook seems little Anglicized in spite 
of her equally good English and other 11 participations" in American culture 
In part, this is due to her being a girl As her most impressive experience, she 
recalled the onset of menstruation and the fatal accident of a younger sister— 
whereas the brother’s most fundamental change, as interpreted by him, consisted 
m the process of education, and he did not even mention the sibling's death 
Finally, there are two persons, mother and daughter, Lamberta and Bess, whose 
lives are almost exclusively definable in terms of a decaying institution—prostitu¬ 
tion, which may be presented as the Lomans' handling or one component of human 
nature—evil, especially sex Lamberta, the mother, although she has initiated 
a large number of boys into the sex act, is treated like any other villager, in a 
friendly ordinary manner But her role is no longer stable and clear Lamberta 
is cautious, diffident, confused Furthermore, while she emphatically asserts 
her complete agreement with church doctrine, including confession, her daughter, 
as yet unmarried, favors divorce, uses the expression "none of the priest's business," 
prefers Anglos, would like to marry one, is strongly attracted by the "city" but 
at the same time attached to her mother and the "folks " She has no longer 
any idea of "human nature," whereas her mother is still bewildered by it—already 
bewildered by it, if in turn, Lamberta is seen against the past 

The children in the fifth to eighth grades were asked (by the substitute Anglo 
teacher) to respond to the following stimuli "What are you looking forward to?" 
"What do you wish for most*" "Make a calendar for the rest of this year (1944) " 
"What made the greatest impression on you*" "What are your plans for the 
future*" "Describe when you were most happy " "Make a calendar for the 
past part of this year " "Make a calendar for last year (1943) " "Describe when 
you were most scared "* The answers to these questions were analyzed in regard 
to Anglo and Spanish components posited, on the whole, on the basis of an "image " 
of Loman culture which had been gathered by staying in the community and which 
is subject to checks yet to be applied The list just given is in the order of 
decreasing Anglo percentages (Cf Fig 3) In the "looking forward to" 
question they amounted to 77 per cent, the then current war figuring over¬ 
whelmingly Next (72 per cent) came the "wish," with the war likewise pre¬ 
ponderant, but with a close-by tic between desires for spatial movement, mainly 
tnps, and material possessions Next (57 per cent) came the calendar for the end 
of 1944, with war once more strongly in the lead Next (46 per cent), the "most 
impressive experience," with the reflection of industrialization and urbanization 
in various respects being clearly prominent Next (40 per cent), "future plans," 
with spatial movement outstanding Next (33 per cent), "happiness," with the 
war slightly surpassing industrialization and urbanization Next, the calendars 
of the past part of 1944 (30 per cent) and of 1943 (20 per cent), with school experi¬ 
ences ranking uppermost, finally, 18 per cent of the children's "scare" memories 
were Anglo components, equally connected with the war and with aspects of 
industrialization 

Of the complementary Spanish elements, fantasy was moat important in the 
23 per cent of the ‘looking forward to" question, personal relations, in the 28 
per cent of the "wish", farm matters, in the 43 per cent of the calendar for the 
end of 1944, nature, in the 54 per cent of the "most impressive experience", 
again farm matters, in the 60 per cent of the "future plans", personal relations, 
m the 07 per cent of "happiness", the farm once more, in the calendars of the 


■A food deal of explaining was necessary to make these questions understandable This, 
along with the class room context the teacher s personality, and similar factors made for an 
important situational impact upon the answers which, however, could not be measured A 
consideration such as this is only one among many which went into the technique of analysing 
the children a answers in regard to Spanish and Anglo components The technique cannot 
be described here 
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past part of 1044 (70 per cent) and of 1943 (74 per cent), and nature, in the 82 
per cent of the “scare” memories 

If the overpowering contemporaneous event, World War II, as well as all 
items amounting to Iras than three per cent each of the components in either 
the Anglo or the Spanish class, are eliminated, the children's answers can 
exhaustively be classified into three Anglo items, totaling 37 per cent of all com¬ 
ponents, namely, the school, spatial movement, and industrialization and 
urbanization, and into four Spanish items, totaling tt3 per cent, namely, personal 
relations, the farm, nature, and the self The Anglo components reflect, respec¬ 
tively, interest in an institution, expressions of attitudes, and impacts of a process 
The Spanish components reflect social relations (“personal relations” and, as an 
inspection of the children’s answers indicates, 'self”) and institutions (“farm' 
ana “nature” 1 ) 

The analysis of culture change has thus led to a confrontation with Loman 
culture itself As this culture emerges from an analysis of the children's com¬ 
positions, and from the life histones, it would appear to be a culture which in 
the way described, has both Anglo and Spanish components But this statement 
anticipates a good deal For it is based, also, on answers to questions which 
have not been discussed here, as well as on the largely unknown impact on the 
answers given, an impact called forth by the situation in which the questions 
were asked The validity of statements concerning Loman culture can be increased 
only if it is possible to formulate them in a less tentative and more intelligent and 
justifiable fashion This, in turn, can be done only if Anglo-Spamsh relations 
are more intimately studied—if, that is, the structure of the Loman social system 
is better understood 

At this stage of analyzing the data, neither this nor the many other things 
that need being worked out and clarified have been done What has been presented, 
therefore, Btands pending the solution of these tasks, since it has been elaborated 
to the point, it would seem, where it can be revised only upon their completion 

■By "institution is understood here, a unit, withm a socio cultural context, which con 
tains social and cultural elements (individuals and their relations and their interpretations) 
'ind which also may contain elements of the natural environment a unit which must "be 
counted with 1 by the participant individuals It may be suggested that while in Loman 
culture, Nature is on Institution in this sense it is not an institution in the typical urban culture 
although it is one (with, however, variable contents), perhaps in rural culture generally and 
very probably in the Anglo culture of Ivoma 
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VOLUMETRIC AND GRAVITY SLIDE TESTS FOR AIR-BORNE 
RAGWEED AND OAK POLLENS AT COLUMBUS, OHIO 


GARETH E GILBERT 1 
The Ohio State University, 
Columbus 10, Ohio 


A more or less recent phase of atmospheric pollen research has been concerned 
with deriving a mathematical formula or a conversion factor with which gravity 
slide data* could be converted into equivalent volumetric units Data so reported 
would be of greater value to allergists since the degree to which a patient is 
sensitized greatly depends upon the number of antigenic pollen grains entering 
the individual’s lungs Scheppegrell (1) in 1917, reported a conversion formula 
(partially derived by use of Stokes’ law of falling bodies) for converting data 
obtained from freely exposed' gravity slides into equivalent volumetric units 
Cocke (2) later corrected a mathematical error in the formula, and both Cocke (3) 
and Hawes (4), following simultaneous gravity slide and volumetric tests, reported 
that their experiments proved the validity of the use of the Scheppegrell-Cocke 
formula even when the specific gravity of the various pollens was considered as 
10 However, Rosendall, et al (5), reported that the factors derived from 
Scheppegrell-Cocke formulas were also incorrect in certain instances Dahl (6) 
then pointed out the inadequate knowledge concerning the specific gravity of the 
various pollens, and suggested that the assumption that this was approximately 
1 0 might be incorrect and have a great deal to do with the apparent inaccuracies 
of the Scheppegrell-Cocke formula He also pointed out that little was known 
concerning the relative rates of fall of the various pollens and suggested that no 
further progress could be made with the problem until the actual specific gravity 
of the pollen grams of different species, as well as their particular rates of fall m 
still air, could be determined experimentally This information was supplied by 
Durham (7, 8) He found that the specific gravities of tree pollens are approxi¬ 
mately 0 9, and those of most grass pollens are about 1 0, however, the specific 
gravity of ragweed pollen is approximately 0 5 Consequently Durham stated 
“ that calculations already made by Scheppegrell, Cocke, and Dahl, who 
have used Stokes’ law for determining the rate of fall and number of pollens per 
cubit yard of air, may be expected to give reasonably accurate results for some 
tree and grass pollens, whereas they are evidently m error for the ragweeds ” 

The next step was to calculate theoretical atmospheric pollen concentrations 
by the use of the Scheppegrell-Cocke formula in which the experimentally 
determined specific gravities were included, and then compare these data with 
the actual concentration as determined experimentally Tins was also done by 
Durham (9) He found great differences in the daily ratios as determined by the 
two methods, and concluded that'' the Scheppegrell-Cocke-Dahl tables are of 
no practical value in converting gravity slide figures to accurate volumetric equiva¬ 
lents ” Durham’s volumetric determinations were known to be essentially 
correct, therefore the large differences in the comparative ratios must have been 
the result of large errors involved in the gravity sampling procedure This was 
in many instances verified by his data which indicate that on days of approxi¬ 
mately the same degree of atmospheric ragweed pollen concentration the catch 

‘Paper from the Department of Botany and Plant Pathology, The Ohio State Umvenity 
No SM 

■Data collected by the use of sticky coated microscope slides exposed to the atmosphere 
foag given period of time 

That is slides m no way sheltered 
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on the freely exposed slides usually varied directly with the wind velocity 
Durham also exposed a set of gravity slides in various positions and found that a 
slide placed in a horizontal position with the coated side down collected approxi¬ 
mately half as many pollen grains as a horizontal slide with the coated side upward 
This led Durham to conclude that convection currents, deflection currents, and 
wind eddies must interfere with a horizontal flow of air hence with the deposit 
of pollens and spores on the gravity slides Since the gravity slide method of 
sampling is by far the simplest and most convenient method so far devised, 
Durham proceeded to construct a collector which would decrease the turbulence 
over the slide and consequently result in a more uniform collection of pollens (10) 
Simultaneous gravity slide and volumetric collections were made during the 
ragweed season of 1945 using this new gravity slide sampler, and the comparative 
ratios were found to be much more uniform The catch per cubic yard averaged 
3 6 times greater than the catch per square centimeter of gravity slide, and 
Durham submitted this as a conversion factor for calculating the volumetric 
incidence of ragweed pollen when this type of sampler was used in areas where 
short ragweed is predominate He further concluded that conversion factors 
for other pollens would be comparable to that of short ragweed in proportion 
to their relative rates of fall, and on this basis presented a table of conversion 
factors for some 40 important etiologic hay fever pollens 

The purpose of the volumetric studies reported herein was to obtain a better 
understanding of the atmosphenc concentrations of ragweed and oak pollens 
at Columbus, Ohio, as well as to cheek the feasibility of using Durham's con¬ 
version factors for volumetric incidence determinations in this area 

VOI UMFTRIC APPARATUS AND TECHNIQUE FOR COUNTING POLLENS 

The volumetric apparatus (Fig 1) used in the following experiments was 
operated approximately 60 feet above the ground at the edge of the flat roof of 
the Botany and Zoology Building of The Ohio State University 

By the passing of air through a glyeenn-water-alcohol solution, 4 the pollen 
grains are trapped and the sampled air is metered Pyrex test tubes, 32 by 
200 mm, hold the collection solution while others of the same size catch any of 
the solution escaping the collection tube Air enters the system through a three 
and one-half inch pyrex funnel which is connected to a three and one-half inch 
length of 94-mch diameter butyrate tubing The end of this tubing is perforated 
with 12 one-millimeter holes to break up the air stream Glass beads in the 
collection tube further break up the air stream and consequently result in a greater 
washing of the air 

At the completion of each volumetric test, the complete collection unit was 
taken into the laboratory where the trap tube and funnel were washed with a small 
amount of water which in turn was added to the collection solution This solution 
was then removed from the collection tube The glass beads were washed several 
times with several milliliters of water, and the wash added to the collection 
solution which was then measured for total volume After removing the washed 
beads, the solution was replaced m the collection tube for storage until counts of 
the trapped pollen grains could be made 

A Rafter Counting Cell, which holds onc-milliliter of solution, was used 
to determine the approximate number of pollen grains collected during each test 
All counts were made with a 10X objective in conjunction with a 12 5 ocular 
In all instances at least three one-milliliter aliquots were observed for trapped 
pollen grains, and in cases where the first three counts were not approximately 
the same, additional counts were made until the average number of pollen grains 
per milliliter did not appreciably change In the determinations of oak pollen 
abundance, one drop of a saturated solution of basic fuchsin was added to the 


4 60% glycerin, 80% water, and 10% ethyl alcohol 
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collection solution, approximately 40 ml, to facilitate counting In all cases the 
entire counting chamber was observed, and all of the pollen grains were counted 
The efficiency of the apparatus to trap pollens was checked several times during 
the course of ragweed pollen sampling by placing a coated slide in the trap tube 
where it was adjacent to the entering washed air Following each test, Calberla’s 
staining solution (11) was added to the slide, and the area covered by a 22 mm square 
cover slip was obWved for pollen In every instance the observed area was found 
to be free of pollen The apparatus was further checked in the laboratory at the 
end of the ragweed season by directing a visible cloud of commercially dried ragweed 
pollen into the entry tube every 15 minutes over a period of two hours A coated 
slide was again placed in the trap tube Following the check the number of pollen 
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TRAP TUBE COLLECTION TUBE 
Pig 1 Pollen collection unit of the volumetric apparatus* 


grains in the collecting solution was approximately 150,000 while only eight were 
Found on approximately five square centimeters of the check slide It was therefore 
concluded that, for all practical purposes, when the apparatus was operating prop¬ 
erly it was essentially 100 per cent efficient 

VoDjmetjuc and Gravity Slide Studies of Ragweed Pollen During 1948 

GRAVITY SLIDE STUDIES 

Four standard gravity slide collectors were erected at various locations within 
the city prior to the 1948 ragweed pollen season One collector was located in 
tha heart of the downtown business district on top of a six-story office building 
Two collectors were placed in residential districts, one being located approximately 
two miles east of the center of the city in a back yard of a densely populated area, 
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while the other was located in a moderately populated and wooded district approxi¬ 
mately six miles north of the central business district The fourth collector was 
located on top of the Botany and Zoology building at The Ohio State University 
Although the University district is only three miles north of the center of the city, 

-*-■ East sidk residential district 
- o— north Side Residential District 
Central Business District 
—Ohio state university District 



Fig 2 The 1948 ragweed pollen season as determined from data collected in 
standard gravity slide collectors 

it is located near the city boundary, and open farming country lies immediately 
to the west and northwest All collectors were held approximately five feet 
above their respective bases by %-tnch rod standards 

Flowering of giant ragweed (A mbrosta tnfida) occurred several days in advance 
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of short ragweed (A etaitor) and was first observed on August 6 Ragweed pollen 
was first collected by gravity slides on August 9, and by August 11 was being 
collected at each of the four stations Omitting daily variations, mainly due to 
climatic fluctuations, the resultant frequency curves of all the stations indicate 
that there was a daily increase in the number of air-borne ragweed pollen grains 
until the penod of August 24 to 29, during which time maximum concentrations 
occurred There was then a rather steady decrease m the number of air-bome 
ragweed pollen, and by September 21 the daily catch at each station was less 
than five grams per square centimeter of gravity slide The curves of the down¬ 
town and two residential stations are essentially the same, the maximum collection 
at each of these stations being between 126 and 132 pollens per square centimeter 
(Fig 2) 

The curve of the University station is similar to the curves of the other stations, 
but the daily collections are, in most instances, considerably greater This is 
probably due to the predominate westerly and relatively unobstructed air move¬ 
ments from adjacent farming and river areas where extensive stands of both tall 
and short ragweed occur As the velocities of these air movements are reduced 
by such obstructions as city buildings and vegetation, there is probably a dropping 
out of some of the pollen which results in lower collections at the stations other 
than the University station The greatest catch at the University station was 
295 grains per square centimeter of gravity slide and occurred on August 28 

The atmospheric ragweed pollen concentration, as it occurs over most of the 
city, can therefore be considered as a blanket of air in which the density of the 
ragweed pollen is essentially uniform Consequently, the data collected by a 
standard collector located well within the city proper can be used to represent 
the atmospheric incidence of this particular pollen, as it occurs over most of the 
city Data collected by a single collector during the tree and grass pollen seasons 
cannot be so used since the atmospheric abundance of these grains vanes greatly 
between the downtown and northern residential distnets 

VOLUMETRIC STUDIES 

Volumetric determinations were made dunng 29 consecutive days of the ragweed 
pollen season beginning on August 19 and ending on September 16, 1948 At the 
latter date the concentration of these pollen grains was less than 100 per cubic 
yard of air (Pig 3) 

The weather during the greater part of the penod of volumetric sampling 
was clear, hot to warm, and with bttle cloud formation or air movement The 
eight days prior to the date of maximum concentration, August 30, were all cloud¬ 
less, hot, summer days dunng which the maximum temperatures recorded at the 
local Weather Bureau were, in most cases, high in the nineties The day of August 
10 began as another hot, clear, quiet day, but by 10 a m thunderheads had 
developed, and at 12 o'clock a heavy thundershower commenced and continued for 
an hour This was the first precipitation m 12 days, and marked the end of the 
hottest and dnest summer weather of the year A distinct daily fluctuation in 
the number of atmosphenc ragweed pollen grains occurred dunng the first 10 days 
of sampling, days with a greater concentration of pollen being followed by days m 
which the concentration was markedly and proportionally less Since the 
meteorological conditions dunng the first 10 days of sampling were similar, the 
days being cloudless, dry, hot, and quiet, dunng which the temperature regimes 
were much the same, it is suggested that this daily fluctuation may be due to some 
inherent factor of the ragweed species 

The maximum atmosphenc concentration of ragweed pollen was slightly 
more than 10,000 grains per cubic yard of air, and occurred on the morning of 
Auntf 30 immediately preceding the heavy thundershower mentioned above 
Field observations substantiated the fact that this peak concentration was largely 
due to tye flowenng of tall ragweed A second peak due to the flowenng of short 
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ragweed was expected but failed to materialize due to the dessication of the 
majority of the flowers during the hot, dry weather prevailing in the latter part 
of August 

COMPARISON OF GRAVITY SLIDE AND VOLUMETRIC INCIDENCE DATA 

Simultaneous gravity slide and volumetric incidence data were obtained 
during 20 consecutive days during the ragweed pollen season However, during 
the first 14 days of testing the writer failed to expose one set of gravity slides 
only during the volumetric sampling procedure Consequently, the gravity slide 
data for these days is of little comparative value On September 3 this error in 
procedure was corrected, and the following comparative data were obtained during 
the remainder of the season (Table I) 



Fio 3 Volumetric incidence of ragweed pollen at Columbus, Ohio (1048) 

The gravity slide and volumetric data can be compared m two ways, (A) by 
determining the ratio of the total pollens collected by each method during the 12 
days of testing, or (B) by deriving the average daily ratio of the pollens collected 
by each method In this case the ratio of the total pollens collected by each 
method is 3 05, while the average daily ratio is 4 57 Durham used the ratio 
of the totals as the conversion factor, but in this instance the average drnly ratio 
of 4 57 was found to give a more accurate conversion of the gravity slide data into 

equivalent volumetric units 0 o-t 

The conversion factor for giant ragweed, as calculated by Durham, is 3 87, 
and was derived from the expenmen tally-determined conversion factor of 3 0 for 



TABLE I 

Calibration of Standard Sampling Device for Giant Rag 



Ratio of Totals 3 04 


















































































































No 2 


COLLECTION OF RAGWEED AND OAK POT LENS 


67 


short ragweed by taking into account the relative rates of fall between the two 
species In doing this, Durham assumed that the number of pollens falling, or 
impinging upon, a gravity slide are in proportion to their relative rates of fall 
Since the pollens of short ragweed were found to fall 0 93 times as fast as those of 
short ragweed, the conversion factor of 3 87 was obtained by dividing the con¬ 
version factor for short ragweed (3 6) by 0 93 

central Business District 1948 
Ohio State University oistrict 1949 



Pig 4 The 1948 and 1949 oak pollen seasons as determined from data collected 
in standard gravity slide collectors 

This giant ragweed pollen conversion factor of 187 when corrected for the 
smaller size of these pollens in this area 1 is 4 68, and appears to compare favorably 
with the writer’s experimentally determined factor of 4 57 It must be remembered 
that Durham’s experimentally determined conversion factor for short ragweed is 
equal to the ratio of the total pollens collected by each method Using the average 
of the daily ratios, his adjusted factor for giant ragweed pollen in this area would 
be 4 96 However, this factor is also considered to compare favorably with the 
writer’s experimentally determined factor It is therefore recommended that 


The average diameter of giant ragweed pollen in this area is 17 61 it 
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TABLE II 

Calibration of Standard Sampling Device for Oak Pollen 
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the conversion factor of 4 57 be used in those years when tall ragweed pollen is 
predominate, and that Durham's conversion factor for short ragweed pollen, 
corrected for size difference, be used when short ragweed pollen is the dominant 
type 


VOLUMETRIC AND GRAVITY SLIDE STUDIES OF OAK POLLEN DURING 1949 

Locally, the most abundant oaks are white oak ( Quercus alba), black oak 
(Q vchUtna), red oak (Q rubra), and pin oak (0 palustrxs) However, shingle oak 
(Q xmbruarxa), and burr oak ((? macrocar pa) are also present within the city 
limits, or in the surrounding territory, and are probably minor contributors to the 
oak pollen concentration 

During three years of spring tree pollen sampling, pollens of the vanous oaks 
first appeared on gravity slides between April 10 and 21 Relatively high 
atmospheric concentrations dunng 1948, as determined from slides exposed at the 
downtown station, prevailed dunng the last week of April with a second minor 
peak occurring dunng the first three weeks of May The greatest catch was col¬ 
lected on Apnl 20 and was 32 grains per square centimeter The 1949 season, as 
determined from slides exposed at the University station, began on Apnl 21 and 
continued until May 11 with peak concentrations prevailing between Apnl 25 
and May 8 The greatest catch was collected on May 0 and was 07 grains per 
square centimeter (Fig 4) 

The early peak in the 1948 spectrum was due to an unknown oak pollen which 
was collected only in small quantities dunng the 1949 season Since the 1948 
peak occurred dunng days of relatively strong south winds, these unknown pollens 
probably originated in the southern portions of the state where chestnut oak 
(Q muhlenburgtt), scarlet oak ( Q cocctnea), black oak and white oak occur in 
large numbers 

Comparative data were obtained by volumetne and gravity tests dunng 
six days of the oak pollen season (Table II) There was a consistent daily correla¬ 
tion between the results of the two methods, the number of oak pollens per cubic 
yard of air being approximately 1 3 times greater than the number of pollens 
collected per square centimeter of gravity slide, consequently the factor of 1 3 is 
recommended as an oak pollen conversion factor in the Columbus, Ohio, area when 
the standard sampler is used Durham’s calculated conversion factors for 
burr and shingle oak are 1 74 and 1 45 respectively These conversion factors 
are remarkably close to the writer’s experimentally determined conversion factor 
for oak pollen in the Columbus area Since the pollen grains of all the oaks are very 
similar m size and configuration, this close agreement of the calculated and expen- 
mental conversion factors lends support to the accuracy of Durham’s calculations 
for the determination of conversion factors for vanous important hay fever pollens 
by reference to their relative rates of fall as compared to that of short ragweed 

SUMMARY 

1 A new volumetne method for determining the atmosphenc concentration 
of pollens is reported 

2 Data from four standard gravity slide collectors, vanously located within 
Columbus, Ohio, show that the atmosphenc ragweed pollen concentration, as it 
occurs over most of the city is essentially uniform Consequently, the data from 
a standard collector located well within the city can be used to represent the 
incidence, of this particular pollen, as it occurs over most of the city Data 
from a single collector dunng the tree and grass pollen season cannot be so used 
since the atmosphenc abundance of these grains vanes greatly between the down¬ 
town and northern residential distncts 

3 Volumetne tests were made dunng 29 consecutive days of the 1949 ragweed 
season The volumetne incidence curve is included 
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4 Prom simultaneous gravity slide and volumetric tests, made during 12 days 
of the ragweed pollen season, it was found that the number of giant ragweed 
pollen grains per cubic yard of air averaged 4 57 times greater them the number 
collected per square centimeter of a gravity slide exposed m a standard collector 
Durham’s calculated conversion factor for this pollen, when corrected for the 
smaller size of these grains in this area, is 4 96, and is considered to compare 
favorably with the writer's experimentally determined factor It is therefore 
recommended that a conversion factor of 4 57 be used m this area during those 
years when giant ragweed pollen is predominate, and that Durham’s conversion 
factor for short ragweed, corrected for size difference, be used when short-ragweed 
pollen is the dominant type 

5 The daily oak pollen concentrations during 1948 and 1949 are presented 

6 Simultaneous gravity slide and volumetric tests dunng nine days of the 1948 
oak pollen season indicate that the average number of oak pollen per cubic yard of 
air is 1 3 times greater than the number of pollen per square centimeter of a slide 
exposed in a standard collector 

7 The close agreement between the writer’s experimentally determined 
conversion factor for oak pollen in the Columbus, Ohio, area with Durham's 
calculated conversion factors for two species of oak lends support to the accuracy of 
Durham’s calculations for the determination of conversion factors for various 
important hay fever pollens by reference to their relative rates of fall as compared 
to that of short ragweed 
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NOTES ON THE DRAGONFLIES (ODONATA) OF 
NORTHWESTERN OHIO 


HOMER F PRICE, 
Payne, Ohio 


INTRODUCTION 

Up until about ten years ago, when the writer first began collecting Odonata 
in northwestern Ohio, relatively little work had been done on the order in this 
section of the state This is an interesting section as certain northern and western 
species occur here which do not occur elsewhere in the state The Odonata col¬ 
lected by the writer in northwestern Ohio through 1942 are summarized by Mont¬ 
gomery (1943), this paper supplements Montgomery’s list, and is based on six 
additional seasons of collecting, 1943 through 1948 These records cover the 
following northwestern counties Auglaize, Defiance, Fulton, Hancock, Henry, 
Mercer, Paulding, Putnam, Shelby, Van Wert and Williams 

Montgomery’s paper (1943) brought the list of Odonata recorded from Ohio to 
133 species, five additional species are recorded in this paper, bringing the list to 
138 These five species are Somalochlora enstgera, Macromta wabashensts, Gompkiu 
(Stylurus) laurae, Coenagnon resolutum, and Gomphus externus Previously 
(Borror, 1937) there was some doubt as to the occurrence of Aeshna clepsydra in 
Ohio, the collection of 22 specimens of this species by the writer in Williams Co 
definitely establishes this species as occurring in the state 

The writer is deeply indebted to Dr B Elwood Montgomery, of Purdue Uni¬ 
versity, for making or checking the determinations of most of the species recorded 
in this paper, he is also indebted to Mrs L K Gloyd for checking the determina¬ 
tions of G ( S) laurae The majority of the specimens collected by the writer 
are in the writer’s collection but some specimens have been given to the Ohio 
State Museum collection in Columbus, the Experiment Station at Wooster, the 
U S National Museum, and the private collections of Dr B E Montgomery and 
Dr D J Borror 

Most of the records in the list below are new county records Williams Co , 
with 74 species of Odonata, ranks second in the state in number of species (Franklin 
Co is first with 80 species), while Paulding Co with 70 species, is third A few 
sight records were made which would have represented new county records had the 
specimens been collected, these are Nastaesckna pentacanlko in Paulding Co, and 
N pentQcaniha, Ltbellula tncesta, Eptcordulta prtneeps, Trapetosttgma Carolina , and 
Pantala flavescens in Williams Co It seems very likely that with additional 
collecting Williams Co, the extreme northwestern county in Ohio, will equal or 
exceed every other Ohio county in the number of species of Odonata, it is con¬ 
ceivable that as many as 100 species may eventually be taken there 

The localities at which the collections recorded in this paper were made are as 
follows 

Auglaize Co —The State Fish Hatchery, near St Mary’s 
Defiance Co—Little (Knll's), Lehman's, and Ladd’s Lakes, the Maumee 
and Auglaize Rivers, Lost, Lick, Bee Tree, and Eagle Creeks, and the Miami 
Extension Canal, southwest of Defiance, near the Paulding Co line Little 
Lake is a fairly good collecting area in some seasons 

Fulton Co—Mill Creek, and Ham son Lake Ham son Lake is a newly 

created lake, formed by damming Mill Creek 
Hancock Co —Haley’s Pond (Blanchard Twp) 

Henry Co —The Maumee River and the Miami Extension Canal 
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Mercer Co —Chickasaw Creek, the Wabash River, and Grand Reservoir (also 
called Celina Reservoir or Lake St Mary's)- 

Paulding Co —The Maumee, Auglaize, and Little Auglaize Rivers, the Flatrock, 
Blue, Six Mile, and Mane DeLarme creeks, the south loop of Gordon Creek, 
Bailey’s gravel pit (Paulding Twp ), Klinger's gravel pit (Jackson Twp), and old 
tile pond in Benton Twp , and a pool formed by an artesian well in Brown Twp , 
also various fields, woods, ditches, streams, etc The Maumee River, above the 
Porder Bridge, has a rather surprising odonate population for a stream so heavily 
polluted with sewage 

Putnam Co —A large abandoned tile pond at Miller City, and the railroad 
reservoir at Continental 

Shelby Co — The south shore of Lake Laramie, and woodland pools nearby 
Van Wert Co —An abandoned stone quarry at Willshire 
Williams Co —St Joseph’s River, Fish, Bear, and Nettle Creeks, Mud and 
Nettle Lakes, two unnamed ponds, and two gravel pits Mud Lake is the most 
interesting of the lakes in this county, it is said to have been heavily dynamited 
by railroad laborers a number of years ago for its fish, and the present owner 
insists that it now contains very few fish Its bog meadow, with tamarack, poison 
sumac, shrubby cinquefoil, cranberry, several species of orchids, and fringed 
gentian, has a nice population of unusual Odonata, butterflies, and Orthoptera 
Gomphus sptcatus fairly swarmed at this lake in June, 1948 Many afternoons 
were spent along Fish Creek east of Route 49, as well as at the St Joseph's River 
near its confluence with the creek, the gomphine population there is excellent 
Fish Creek is the outlet for Hamilton Lake (m Indiana) 

On October 2, 1948, a special tnp was made to Oxford, Ohio, to collect 
ArckUesles grandxs (Rambur) The weather was pleasantly cool The creek 
just south of Miami University, where the collecting was done, was dry except for 
occasional shallow pools The writer was there from 1 -00 to 2.30 P M , and 
collected six males and two females All were easy to capture, and one pair in 
copulo was taken by hand Some eighteen or twenty other individuals were seen 
Some males had short abdomens Pairs were in copulo among the short willows, 
well up from the water No females were seen ovipositing, but Kennedy (in 
Needham and Heywood, 1929, p 269) states that A caltforntca uses the stems of 
woody plants such as willows and alders for ovipositing, perhaps A pandis may 
do the same Only one male was seen hunting for prey This species has been 
recorded from this locality by Williamson (1930), Cotterman (1930), and Mont¬ 
gomery (1943) 


LIST OF SPECIES 

The species in the following list are numbered according to Borror’s list (1937), 
and the records are given by counties Additional data are given for some species 

2 GompkouUs obscura (Rambur) Defiance, Paulding, Williams. Thu species is rather 
common along Fish Creek m Williams County and Lost Creek in Defiance County, it was also 
taken along the south loop of Gordon Creek and the npples in the Maumee River one-half mile 
west of the Forder Bridge in Paulding County 

3 Hagentus bremstylus Selys Paulding, Williams. Thu species seems to be uncommon 
On August 1, 1946, at the St Joseph's River in Williams County, I saw a Hagtntus capture a 
CalopUryx maculatum and carry it to a barbed wire fence nearby where it seemed to roll the 
body of its prey into a ball About five minutes later I tried to capture it but it boldly flew 
under the net and earned its prey to the upper branches of a tree where it was lost to view At 
this time it had not removed the wings of the CabpUryx 

4 Opktogompkus rupinsuUnsts (Walsh) Williams Several specimens were taken along 
the St Joseph's River 

’h Gomphus (Styturus) ammeota Walsh Paulding, Williams Several were collected along 
Fuh Creek and the St Joseph's River in late August and early September One Paulding County 
specimen taken They were rather common at the npples of the Maumee River west of the 
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Forder Bridge in Paulding County, a tingle male wai secured on August 4,1947 Four specimens 
were captured at the St Joseph's River m Williams County 1 9 8/28/46, 1 cT* 9/4/46, 1 9 
8/29/46, 1 9 9/3/46 

9 Gompkus extits Selys Fulton, Williams Several were collected along Nettle Creek m 
Williams County, where it was rather common One specimen was taken at Mill Creek in Fulton 
County 

138 Gompkus extemus Hagen Paulding This species is an addition to the Ohio list 
Horror (1936) has shown that Kellicott's (1899) record of this species was really Gompkus 
crassus Seven males were taken at the ripples of the Maumee River west of the Forder Bndge 
on August 3, 4, 10, and 14, 1947 Nearly all were taken on boulders near the middle of the 
stream, where the width is about 260 feet, they were quite wary and it was necessary to move 
slowly to secure them One male was taken with prey, a Cabbage Butterfly (Pterts rapae) 
The weather was exceedingly hot, the days these specimens were collected 

10 Gompkus fraiemus (Say) Defiance, Paulding Williams Common, I have more 
specimens of this species in my collection than of any other Gompkus 

11 Gompkus Jurctfer Hagen Defiance Collected at Little (Knll's) Lake, not nearly as 
common as Gompkus spicatus 

12 Gompkus grashnellus Walsh Fulton, Mercer, Williams Common at the gravel pits 
and creeks but taken sparingly along the larger rivers 

186 Gompkus ( Stylurus ) laurae Williamson Williams An addition to the Ohio list 
Previous captures have been recorded by Williamson (1932) for Indiana, Virginia, Georgia and 
South Carolina This species was collected near the confluence of Fish Creek and the St Joseph s 
River about one mile northeast of Edgcrton, Ohio Most specimens were swept down from the 
foliage of trees overhanging the nver or were taken as they flew by me over the shallow water 
by dropping the net over them quickly The following specimens were taken 1 <? 8/28/46 
1 9 9/21/46,1 8/1/46, 1 d" and 1 9 9/3/46, 2<f and 1 9 9/6/46, 1 9/8/46 No specimens 

were taken m 1947 or 1948 and it is believed that the colony may have been wiped out by 
too much collecting They are readily distinguished in flight from Gompkus sptntceps by the 
brighter color of the yellow on the last abdominal segments 

14 Gompkus hvtdus Selys Williams Collected only at Nettle Creek near Nettle Lake 
Several specimens were taken 

16 Gompkus ( Stylurus ) plagiatus Selys Paulding, Williams A single female was col 
lected at Nettle Creek m Northwest Township, Williams County, on July 17 1947 One male 
was captured at npples in the Maumee River m Paulding County west of the Forder Bndge on 
August 6 1947 This species had a very erratic flight on the Maumee, where its zigzag 
maneuvers distinguished it from the kmg straight sweeps of Gompkus sptntceps Many hours 
were spent in securing these two males 

17 Gompkus quadrtcobr Walsh Williams Collected spanngly at Fish Creek 

18 Gompkus spicatus Hagen Defiance, Williams Common at Ladd's and Little lakes in 
Defiance County and at Mud Lake m Williams County 

19 Gompkus (Stylurus) sptntceps (Walsh) Paulding, Williams Only one specimen was 
taken at the npples on the Maumee River in Pauldmg County Numerous specimens of this 
large trim species were taken from 1946 to 1948 at Fish Creek and the St Joseph's River in 
Williams County A few were taken in August, but the majority were taken in September 
Some were swept down from the foliage -of trees overhanging the nver, but more were taken by 
dropping the net over them suddenly as they approached me m their low flight over the nppling 
water Several were seen as they captured their prey and some were taken with prey, but by 
the time they were secured the prey was lost, often they plunged into the water after prey, and 
one was seen to plunge entirely under the surface. One habit repeatedly observed was that of 
dipping into the water two or three times m succession and then flying up to the higher branches 
of the trees The females oviposited much like the other species of Gompkus I have seen them 
ovipositing m early October and have taken this species later m the season than any other 
gomphme. Williamson's statement (1932), “A good senes of Stylurus sptntceps has never been 
taken," will no longer apply as I have taken a senes of more than 86 specimens and have at the 
present tune 69 specimens in my collection Some specimens have a reddish bloom on the thorax, 
this may have been caused by cyanide Fresh specimens have a faint pinkish bloom on the 
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under side of the thorax but not on the sides or above Moet specimens appear to have changed 
color but little in drying 

20 Gomphus vastus Walsh Defiance, Paulding Common at the npples on the Maumee 
River above the Porder Bridge. 

21 Gomphus ventneosus Walsh Defiance, Williams. Numerous specimens were col 
lected along Pish Creek and the St Joseph’s River m 1046 

25 Dromogompkus spoltatus (Hagen) Henry Kellicott's statement "Common m 
northwestern Ohio along the Maumee River and its tributaries and the Ohio Canal * (1600, 
p 73), still holds true m part 1 have found it common along the Auglaue River but have failed 
to observe it along the St Joseph’s River In August 1045 I captured a male Macromta 
taentdata u few seconds after it had been knocked into the water by one of these insects It is 
easily taken at tunes and very wary at other tunes It is a very interesting species. Many 
specimens were taken 

28 Bastaeschna janata (Say) Williams A single specimen was taken near Mud Lake on 
May 5, 1048 

30 Boyena vtnosa (Say) Auglaue, Defiance Paulding, Williams. I have spent after 
noons in September along the St Joseph's River at the mouth of Pish Creek when one or more 
of this species would be in sight almost constantly It is fairly common along Lost Creek in 
Defiance County, and is uncommon or rare in Paulding County where only one specimen has yet 
been captured On September 8, 1045, at Puh Creek I collected 3 males and let 5 escape in a 
period of 15 minutes (tuned) The streams of Paulding County seem to be too muddy and 
sluggish for this species. I captured two specimens with then prey (Hetaenna amencana) and 
saw them carry away this species on numerous occasions One was once seen feeding on a 
CaiopUryx maculalum 

31 Anax juntus (Drury) Defiance Pulton, Henry, Williams 

33 Nanaeschna pentacantha (Rambur) Defiance A male and female were collected 
along the Miami Extension Canal southwest of Defiance Difficult to take This species was 
seen (but not collected) in Paulding and Williams Counties 

34 Eptaeschna keros (Pabncius) Defiance, Williams At various times in May and 
early June, females have been seen ovipositing in rotten logs and bits of wood lying in water in a 
swampy woods along the Miami Extension Canal m Defiance County One was observed at 
different times to alight on a large rusty metal container and try to oviposit One alighted on 
my wet boots and tried to oviposit They were also seen ovipositing on the trunks of small trees 
well above the water line as well as in mud Five were seen at one time, all ovipositing near each 
other on a small badly rotted log This species was very common in 1943 it has not been so 
plentiful since These giant darners were fairly common along a slough of Flatrock Croak m 
Paulding County in June 1948 I captured only one, and couldn't help noticing how moon 
spicuous they were when they flew up from the ground, practically at my feet One who was not 
interested in Odonata probably would not have noticed them 

36 Atshna clepsydra Say Williams A total of 20 & and 2 9 were taken at Mud Lake 
3 c? and 1 9 8/22/48, 2 8/24/48 8 d” 0/3/48, 4 cT 0/16/48, 3 <f and 1 9 10/1/48 This 
species was partial to a bed of yellow water lilies and pickerel weed on the east side of the lake 
Both females were captured there, one while ovipositing and the other just after a male had 
seised her The female taken on October 1 was very dark (almost entirely brown) The color 
patton on the side of the thorax was faint but similar to that of all others collected She was 
ovipositing by extending her abdomen into mud and water while perched on a fallen plant 
Another female (not collected) was observed on an earlier date ovipositing in a small knob of 
wet mud projecting out of the water, there were no plants of any kind on the knob The males 
have a faded blue appearance in flight, much lighter than A constnda or A mulala One was 
seen about 10 feet up on a tree trunk, but none were flushed from weeds of shrubs as was the case 
with A mulala in June. 

86 Aukma constnda Say Defiance, Mercer, Williams More than 70 specimens of this 
species wore taken m 1048 Most of them were taken at a slough of Flatrock Creek in Benton 
Towifcfcxp, Paulding County sweet flag (Calamus) was abundant there and the females oviposited 
m its times The males seemed to be looking for females The majority were taken tn Sep¬ 
tember Some weds taken on chilly days 
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37 Acskna mutata Hagen Williams Rather common at Mud Lake In June 1948 
A single male was taken on July 4, by that time they had nearly disappeared The blue face 
and compound eyes add to the beauty of this species 

38 Aeshna umbrosa Walker Auglaue, Defiance, Fulton Paulding, Williams Probably 
lees common in Paulding County than any of the above named counties 

39 Acskna vcrticahs Hagen Mercer, Paulding Williams Not nearly as common as 
A constncta 

44 Macromta tUtnotcnsts Walsh Paulding, Williams Many specimens were taken at 
the npples m the Maumee River above the Forder Bndge the species was not observed in numbers 
elsewhere I find this a difficult species to see in flight Most specimens have been collected in 
the first half of August 

128 Macromia pactflca Hagen Paulding One female was taken along Flatrock Creek in 
Benton Township on August 14, 1943 The silky sheen of the alternating bands of golden yellow 
and nch brown on the abdomen make this a beautiful species in life 

46 Macromta tacntoiata Rambur Paulding Kellicott's observation, "Common in the 
north wes tern part of the state along the Maumee River (1899 p 87) still holds true I have 
observed and collected it most commonly at favored places along the Auglaize River and its 
lagoons Thus far I have not seen it along the St Joseph's River Its habit of remaining in 
trees on some days makes it appear scarce when the opposite is true I have collected as many as 
30 specimens in on afternoon It is a large and beautiful insect that is not too easy to collect 

135 Macromta wabaskensu Williamson Defiance This species is an addition to the 
Ohio list It has previously been recorded only from Wells County, Indiana A single male 
was token June 17 1944, at the Miami Extension Canal southwest of Defiance near the Paulding 
County Imc The costa of the wings is yellow to the tip and the wings are largely flavescent 

49 EptcordtUta pnnccps (Hagen) Defiance, Paulding (not collected) Observed at 
Ladd s and Little lakes m Defiance County, and at Klinger s Gravel Pit in Paulding County 
Four beautiful specimens were taken m one afternoon at Little Lake in 1947 In my opinion this 
species is one of our most beautiful insects 

60 Tetragoneurta cynosura (Say) Defiance, Paulding, Williams I have not seen this 
species as abundant in Ohio as at some of Lhe Indiana lakes, where it virtually swarms in some 
seasons 

134 Somatochlora enstgera Martin Paulding A new state record On June 20, 1943 
a female was taken along a dirt road about 40 rods from a ditch in Benton Township All 
specimens since have been taken along ditches at some distance from woods On July 9, 1948, 
8 d* and 1 9 were taken from 5*00 to 6-00 P M along a ditch near my home A female was 
taken from this ditch on August 16, 1947, she was easily taken by hand while she was hovenng 
and ovipositing in about one-half inch of water She was nearly concealed from above by grasses 
and sedges that arched over the narrow trench at the bottom of the ditch I have found the 
female of 5 Uncarts difficult to take with a large net while in the act of ovipositing its erratic 
flight in deep shade contrasts sharply with the hovenng flight of S enstgera in sunlight 

133 Somatochlora Uncarts (Hagen) Defiance Most of the 60 specimens at hand (57 c? 
and 3 9) were taken in Paulding County along little streams flowing through woods, these 
streams were well shaded and were dry except for occasional pools By walking slowly in the bed 
of the stream and watching carefully, one can sweep some specimens from roots or dead branches 
overhanging the stream The middle of August is an excellent time to collect them in this region 
Thu species is probably more plentiful in Ohio than is generally believed 

54 PerUhemts ttnera (Say) Defiance, Putnam, Williams On August 24, 1948, a pair 

was seen in copulo on a leaf of the yellow water lily at Nettle Lake m Williams County Still in 
copulo, they flerw down to the water where the male released the female but fluttered attentively 
near while she oviposited like a tibcUula after two or three minutes they coupled and flew up 
to the leaf of another lily This proced u re was repeated twice while I was about 10 feet away 
Williamson states (1932, p 36), "It remains for some sympathetic observer to record the sexual 
antics of P tcncra , the act of oviporition " 

55 CcUtkcmu clisa (Hagen) Defiance, Paulding, Putnam, Williams 

56 Cdtlkcmis epontna (Drury) Defiance, Henry, Paulding, Putnam, Williams 
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67 CdUkmmt manomelaena Williamson Williams Two specimens were taken at Mud 
Lake, m 1M7 and IMS 

00 Ladona julta (Uhler) Williams A good series (68 specimens) was taken from May 38 
to June 90 IMS, at Mud Lake They were abundant and easily taken The height of their 
abundance seemed to be about May 30 On June 90 only one was seen 

02 Ltbeliuia ( Holotama) cyan*a Fabriciui Defiance, Williams Common at Little 
Lake in 1M6 uncommon or rare since then Common at Mud Lake m 1947 and 1948 

63 Ltbeliuia (Holotama) incesta Hagen Defiance, Williams (seen not collected) Common 
at Little Lake in 1M6, uncommon since 

04 Ltbeliuia ( Holotania) luctuosa Burmeister Defiance Putnam 

06 Ltbeliuia (Plalkemts) lydta Drury Hancock, Putnam 

00 UheUula ( Neotetnm) puUkella Drury Henry, Hancock, Paulding 

68 Ltbeliuia (Eoltbellula) semtfasctala Burmeister Defiance, Van Wert, Williams 

09 Ltbeliuia ( Holotanta) vibrant Fabnc&ui Defiance, Paulding This species was 
observed in numbers at woodland pools in Paulding County and at swampy woods beside the 
Miami Extension Canal in Defiance County in 1949, numerous beautiful specimens taken It is 
easily taken on some days and very hard to secure at other times Several females were noted 
ovipositing by dipping the tip of the abdomen m water in the shade while one or more males 
fluttered above Only one specimen has been taken since 1949 1 have yet to see this species 

at a lake woodland pools and swampy places seem to be its habitat 

70 Sympelrum ambtguum (Rambur) Defiance Henry Mercer Many specimens were 
taken of this green faced species 

71 Sympelrum corruptum (Hagen) Paulding This species, the largest of our Sym 

petrums was taken at artificial ponds Several were taken m late July and early August at a 
waste pool of the Paulding Sugar Company at Paulding It was taken sparingly at a large 
abandoned tile pond at Miller City in Putnam County It is far more wary than our other 
Sympetrums Some specimens looked like Pantala flavescens while flying 

72 Sympelrum obtrusum (Hagen) Defiance, Henry, Mercer, Paulding 

73 Sympelrum rubtcundulum (Say) Henry, Hancock, Van Wert 

74 Sympelrum semtctnclum (Say) Defiance, Paulding All specimens from Defiance 
County were taken at a slough of Lost Creek on the Bncker Stock Farm northeast of Hicksville 
Several were token m 1948 at a pool formed by an artesian well in Brown Township, Paulding 
County This pool has already been ruined by drainage 

76 Sympelrum victnum (Hagen) Defiance, Putnam Williams 

77 Leucorrktnxa tnlada (Hagen) Defiance, Fulton Hancock, Paulding, Williams 

78 Paekydtplax lonppennts (Burmeister) Fulton, Hancock, Putnam, Williams 

79 Erytkemts stmpltcicoUts (Soy) Defiance, Hancock, Paulding, Putnam 

80 Pantala flavescens (Fabncius) Paulding, Williams (seen, not collected) Difficult to 

capture 

81 Pantala hymenaea (Say) This species tires quickly in a stiff breeze Many specimens 
were collected in Paulding County m IMS 

82 TrapeuosUgma Carolina (Linnaeus) Williams (seen, not collected) 

88 TrapaosHtma lacerola (Hagen) Defiance, Hancock, Putnam, Williams Common 

84 TrapeoosHgma ouusla (Hagen) Paulding Two males and one female were taken 
on July 23 1M8, at a waste pool of the Paulding Sugar Company at Paulding The basal fourth 
of the hind wings was brown, the haraules of the males were much longer than the genital lobes 
The vulvar lamina of the female was bilobed for the entire length All were somewhat teneral 
otherwise I probably would not have been able to capture them 

86 Calopieryx aequdbile Say Williams Three males ware captured and one teneral 
seen at Nettle Creek on June 8,1948 A few days later another search was made for them at the 
same station but none were seen. 

87 Calopteryx maculatum (Beauvais) Defiance, Fulton This species it usually rather 
common along Fish Creek in Williams County in early September, after it has disappeared else- 
wbefcin this area. 

88 Helaerina americana (Fabriciui) Defiance, Fulton, Henry, Mercer, Williams 
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88 Hetaenna tiha (Drury) Williams Common m September at Fish Creek On 
September 8, 1848, a female was observed for perhaps thirty seconds while she crawled and 
oviposited on a board about two inches under water at Fish Creek In September, 1846, a male 
and female in tandem alighted on a rotten stump m the St Joseph s River near me The female 
began backing down into the water, and when the tip of the abdomen of the male touched the 
water he released her, she then disappeared from sight Several minutes later I rolled the stump 
over and found the female still ovipositing in the stump about four mches under water 

01 LesUs congener Hagen Paulding, Williams Fairly common in autumn 

82 LesUs dujunctus Selys Several males were taken at a slough of Flatrock Creek in 
Benton Township, Paulding County on April 21, 1846 

84 LesUs forcipaius Rambur Defiance, Paulding Williams 

85 LesUs inaequalu Walsh Defiance Williams Taken in small numbers at Little Lake 
in Defiance County and at Mud Lake in Williams County 

06 LesUs rectangularts Say Defiance, Hancock, Henry 

97 LesUs dryas Kirby Defiance Hancock, Shelby 

88 LesUs ungutculahu Hagen Defiance Henry, Mercer, Williams 

90 LesUs vtgtlax Hagen Williams Several specimens were taken at Mud Lake in 1848 

100 Argta aptcalts (Say) Henry, Williams 

102 Argta moesta (Hagen) Fulton, Henry, Mercer Paulding 

103 Argta sedula (Hagen) Auglaixe, Defiance, Paulding Van Wert, Williams Taken in 
small numbers, usually but one specimen a day 

104 Argta ttbtahs (Rambur) Defiance Fulton, Paulding, Van Wert 

105 Argta vtolacea (Hagen) Defiance, Fulton 

108 NekaUnnta trene (Hagen) Paulding, Williams 

137 Coenagrton resolulum (Hagen) Paulding A new state record A single male was 
taken in Benton Township at a slough of Flatrock Creek on July 16 1945 

100 Chromagrton condttum (Hagen) Fulton Paulding Williams 

110 EnaUagma antennatum (Say) Fulton, Henry Putnam Van Wert Williams 

111 EnaUagma as per sum (Hagen) Defiance Williams 

112 EnaUagma boreale Selys Defiance, Williams Four males of this species were col 
lected 1 cT Miami Extension Canal (Defiance Co ), 6/19/46, 1 <? 5/28/48 and 2 c? 5/30/48, 
Mud Lake (Williams Co ) 

128 EnaUagma bandens Calvert Defiance, Putnam Van Wert, Williams Well dis 
tnbuted over this area especially at gravel pits 

114 EnaUagma civile (Hagen) Auglaire, Henry Mercer Putnam Williams 

117 EnaUagma ebrtum (Hagen) Defiance, Henry, Williams 

118 EnaUagma exsulans (Hagen) Fulton Henry, Mercer Williams 

119 EnaUagma geminatum Kelhcott Defiance Williams 

120 EnaUagma hagent (Walsh) Paulding, Williams 

121 EnaUagma signatum (Hagen) Defiance, Mercer, Putnam 

122 EnaUagma travuUum Selys Defiance, Williams 

123 EnaUagma vesperum Calvert Defiance Williams Abundant at Little Lake Defiance 
County, in late afternoons in the summer of 1945 Scarce at Mud Lake in Williams County 
in 1848 

124 Iscknura postla (Hagen) Defiance, Putnam Williams 

126 Iscknura verticahs (Say) Fulton, Hancock, Putnam, Williams 

127 Anomalagnon kastatum (Say) Paulding 

The collections of the writer in northwestern Ohio have extended the seasonal range of 
many species in the state The new late dates are given below (the species are numbered as in 
the preceding list) 

2 Gompkotdes obscura (Rambur) Sept 1, 1845 

3 Hagenius breoutyius Selys Sept 1, 1045 

7 Gompkus (Styturus) amntcola Walsh Sept 3, 1846 

10 Gompkus fraUmus (Say) Aug 10, 1847 

11 Gompkus furcifer Hagen July 8, 1845 
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12 Gompkus grashneUus Walsh Aug 5,1948 
16 Gompkus (Stylurus) plugtalus Selyi. Aug 6, 1947 
19 Gompkus (Stylurus) sptniceps (Walsh) Oct 7, 1946 
21 Gompkus ventncosus Walsh July 12, 1946 
26 Dromogompkus spohotus (Hagen) Sept 27, 1946 
30 Boyeria vtnosa (Say) Oct 1, 1944 
33 Nastaesckna pentacantha (Rambur) July 8, 1943 
36 Aeskna constncta Say Oct 10, 1948 
44 Mocromta tUtnotensts Walsh Sept 4, 1946 

128 Mocromta pactfica Hagen Aug 14, 1943 
46 Mocromta taemolata Rambur Sept 1, 1946 

133 Somatockloro Uncarts (Hagen) Aug 24, 1946 
64 LtbeUula ( Holotanta) luctuosa Burmenter Sept. 21, 1945 
66 LtbeUula (Platkemu) lydta Drury Sept 18, 1942 
66 LtbeUula ( Neotetrum) pulckslla Drury Sept 6, 1943 

68 LtbeUula (EolibeUula) semtfasctata Burmeister Aug 9, 1943 

69 LtbeUula ( Holotanta) vtbrans Fabncius. Sept 10 1943 

72 Sympetrum obtrusum (Hagen) Sept 27, 1946 

73 Sympetrum rubtcundulum (Say) Oct 7, 1946 
76 Sympetrum vtctnum (Hagen) Nov 18, 1946 

87 Calopteryx maculatum (Beauvais) Sept 21 1946 

88 Hetaertna amertcana (Fabncius) Oct 18 1944 

89 Hetaertna Mia (Drury) Oct 1, 1944 
91 Lestes congener Hagen Nov 1, 1944 

94 Lestes forctpatus Rambur Sept 15,1948 
96 Lestes rectangulans Say Oct 10, 1945 
98 Lestes ungutculatus Hagen Sept. 26, 1948 
100 Argta aptcalts (Say) Oct 1, 1944 
102 Argta moesta (Hagen) Oct 1, 1944 
104 Argta Hbtalts (Rambur) Sept 27, 1946 
106 Argta vtolacea (Hagen.) Sept 21, 1946 

129 EnaUagma bastdens Calvert Sept 21, 1946 
127 Anomalagnon hastatum (Say) Sept 3, 1944 
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News, 42 63-64 

1932 Dragonflies collected in Missouri Occ Pap Mus Zool, Umv Mich, No 240 
pp 1-40 

1932a Two new species of Stylurus (Odonata—Gomphinae) Occ Pap Mus Zool, Umv 
Mich , No 247, pp 1-19 


DID YOU KNOW? 

The Ohio Journal of Sctenee is mailed regularly to subscribers 
in 44 States and 79 foreign countries 



PERMEABILITY—A PRIME FACTOR IN EXTRACTION OF 
CHLOROPLAST PIGMENTS 


H C EYS1ER, 

The Charles P Kettering Foundation 
'Yellow Springs, Ohio 

The extraction of chloroplast pigment from dried nettle leaves is accomplished 
best in 80-90% aqueous acetone, m 90% aqueous ethanol and in absolute methanol 
(Willstatter and Stoll, 1913) Just why 80-90% aqueous acetone is better than 
anhydrous acetone, why 90% aqueous ethanol is better than absolute ethanol, 
and why absolute methanol is better than any of its aqueous dilutions has never 
been satisfactorily explained Wills tat ter and Stoll (1913, p 57) explained it on 
the basis that “water added to the organic solvents dissolves mineral salts, as 
for example, potassium nitrate, from the leaf substance," and that “salt Solution 
that is formed changes the colloidal state of the chlorophyll in the chloroplasts and 
makes it easily soluble " 


MATERIALS AND METHODS 

To study the permeability of plant tissues to various organic solvents, seeds of 
sweet coni, soybean, and garden pea were used The sweet com was Burpee’s 
Golden Bantam, the soybeans were of the Lincoln variety locally acquired, and 
the garden pea seeds were Burpee's Blue Bantam (wnnkled) The seeds were 
soaked in organic solvents at room temperature (25-*0° C ), and weighings of the 
superficially dned seeds were taken at the end of 1 day, 4 days, and 7 days The 
organic solvents were methanol, ethanol, and acetone Methanol was dehydrated 
with magnesium turnings which forms magnesium methoxide, then refluxed and 
distilled Ethanol was dned over Dnente and then with metallic sodium which 
forms sodium ethoxide, then refluxed and distilled Acetone was dned merely over 
Dnente, then refluxed and distilled The aqueous dilutions of methanol, ethanol, 
and acetone were made on the basis of volume 

Changes in the lengths of soybean seeds soaking in absolute, 95%, 90%, and 
85% methanol were determined by use of a vernier calipers Specific gravity 
for some of the solutions was determined by use of a specific gravity bottle 
A Klett Biocolonmeter was used to determine the relative amounts of 
chloroplast pigments extractable by acetone-water solvent to which NaNOi 
and cane sugar, respectively, had been added as compared to the amounts of 
chlorophyll pigments extractable by acetone-water solvent alone The amount 
of pigments extractable by 85% acetone was used as the standard for comparison 
It was given an arbitrary value of 100 and all the others were evaluated com¬ 
paratively by colonmetnc measurements 

EXPERIMENTAL RESULTS 

Seeds of sweet corn, soybean and wnnkled garden pea soaked in absolute 
methanol, absolute ethanol, and anhydrous acetone showed a remarkably greater 
imbibition of absolute methanol dunng the first day than of absolute ethanol or of 
anhydrous acetone (Tables I and III) To be specific, soybean seeds absorbed 
or imbibed absolute methanol equal to 7 7% of their dry weight dunng the first day, 
whereas they imbibed absolute ethanol equal to only 1 8% of their dry weight in 
the same penod of tune, and anhydrous acetone equal to only 01% of their dry 
weight This difference is more pronounced at the end of 4 days and at the end of 
7 days The soybean seeds in absolute methanol also showed a distinct increase m 
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TABLE I 


Increase in Weight of 100 Soybean Seeds Soaked in Various Organic Solvents 


Solvent in Days 

^Weights in Gramm 

Per Cent Increase 

Absolute methanol (100%) 



0 

12 06 


1 

13 06 

7 7 

4 

14 30 

10 4 

7 

14 60 

12 7 

Absolute ethanol (100%) 



0 

14 04 


l 

16 50 

1 6 

4 

16 66 

2 6 

7 

16 77 

3 4 

Anhydrous acetone (100%) 

13 17 


0 


1 

13 18 

0 1 

4 

13 31 

1 1 

7 

13 47 

2 3 


TABLE II 


Increase in Length of Soybean Seeds Soaked in Water Free Solvents Data are 
Averages of 10 Seeds Absolute Initial Average Lengths 
are Given in Parentheses 


Days Soaked 

Absolute Methanol 
(726cm ) 

Absolute Ethanol 
(742 cm ) 

Anhydrous Acetone 
( 718 cm ) 

1 

086 cm 

010 cm 

003 cm 

4 

061 cm 

020 cm 

020 cm 

7 


031 cm 

031 cm 

14 

001cm 

030 cm 

041 cm 


fABLE III 


Increase in Weight of 50 Seeds of Wrinkled Pea and of fiO Seeds of 
Sweet Corn Soaked in Various Organic Solvents 



Wrinkled Pea 

Sweet Corn 

Solvent in Days 

i 

I 

Weight in 
Grams 

Per Cent 
Increase 

Weight in 
Grams 

Per Cent 
Increase 

Absolute methanol (100%) 

0 

l 

14 80 

15 76 

10 2 


8 8 

4 

16 73 

17 0 


12 0 

7 

17 38 

21 6 


15 4 

Absolute ethanol (100%) 

0 

1 

14 60 

14 80 

1 4 


1 7 

4 

15 42 

5 0 


1 0 

7 

15 83 

7 8 


2 4 

Anhydrous acetone (100%) 

0 

^ 1 

13 03 

13 03 

0 


1 1 

4 

13 00 

0 



1 

13 00 

0 


1 0 
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length in contrast to very little change in the length of seeds soaked in absolute 
ethanol and anhydrous acetone (Table II) 



Fig 1 Per cent increase in weight of sweet com seeds soaked in various aqueous 
dilutions of methanol ethanol, and acetone for one day 



Fig 2 Per cent increase in weight of sweet corn seeds soaked in various aqueous 
dilutions of methanol ethanol, and acetone for four days 
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Seeds in absolute methanol get to be quite soft and can be sectioned very easily 
with a razor blade This is not true for seeds soaked in absolute ethanol or in 
anhydrous acetone which only permeates slightly and produces little change in 
the original hardness of the seeds The data for sweet com seeds and for wrinkled 
pea seeds (Table III) are even more diverse m the differences Permeability m 
various aqueous dilutions of methanol, ethanol, and acetone can best be described 
by the graphic illustrations of Figures 1-3 The points for methanol form an 
approximate straight line which has about the same slope in the 1-day, 4-day, and 
7-day periods The points on the graph for ethanol and for acetone form curves 
which have distinctly greater slopes than the line for methanol Of the curves 
for ethanol and for acetone, the curve for acetone has the greater slope, and the 
slope for the 4 days is greater than for one day and greater for 7 days than for 4 
days This means that dilutions of these three organic solvents with water 



Fig 3 Per cent increase in weight of sweet com seeds soaked in various aqueous 
dilutions of methanol, ethanol, and acetone for seven days 


produce the greatest change in imbibition with acetone, and least with methanol 
The result is that all of these lines intersect Whereas 100% methanol is imbibed 
far more abundantly than either 100% ethanol or 100% acetone, 85% acetone is 
imbibed more than either 85% ethanol or 85% methanol All of the graphs Show 
this tendency for greater increase in absorption of acetone with greater aqueous 
dilutions and for a rather uniform increase in absorption of methanol with greater 
aqueous dilutions Ethanol is intermediate between methanol and acetone 
The specific gravity determinations presented m Table IV show very httle 
difference in values at the start as compared to the end of an imbibitional period 
This seems to indicate that there is very httle or no differential or preferential 
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absorption of either the organic solvent or the water which dilutes the organic 
solvent 

Sugar and Salt Effect —That penetrability of solvent is a prune factor in the 
extraction of chloroplast pigments is further substantiated by the effect of salts 
and sugars Sodium nitrate decisively increases the amount of chloroplast 
pigments extracted from dry nettle leaf powder in one hour by 80% acetone, and 
cane sugar decreases the amount of chloroplast pigments extractable in one hour 
(Table V) Quantities used in each case were 1 g of dried nettle leaves, 20 ml 
of acetone solvent, l g NaNO^ and 5 g of cane sugar Values are those obtained 
by comparing the extract colonmetncally with the extract m 85% acetone which 
was used as the standard and arbitrarily given the value of 100 

A corresponding effect is registered by the sodium nitrate and the cane sugar 
on the initial rate at which seeds imbibe 80% acetone The data are given in 
Table VI 


TABLE IV 

Specific Gravity Changes in Solvents Durinc a 21 Day Soakim Prcxess 




Specific Gravity 

Solvent 

Seeds 





Beginning 

End 

Acetone, 100% 

Wrinkled pea 

700 

780 

80% 

« « 

807 

807 

ft u 

826 

822 

100% 

Sweet com 

700 

702 

05% 

a « 

807 

811 

90% 

ft M 

826 

827 

80% 

« a 

862 

868 

Methanol, 100% 

Sweet com 

793 

800 

U u 

811 

819 

00% 

M U 

827 

820 

85% 

« « 

oto 

838 

Ethanol, 100% 

Sweet com 

795 

801 

si 

« m 

800 

827 

811 

820 


Sodium nitrate and cane sugar have another effect, also This effect is on the 
solubility of chloroplast pigments The effect is, however, slight (about &-*9%) 
and in the direction of decreased solubility The greatest influence of the salt 
and the sugar on extractabihty of chloroplast pigments must be accredited to their 
effect on the permeability of the plant material to the solvent 

DISCUSSION 

The extraction curves of WillstAtter (1915) as presented in Figure 4 can be 
explained by a joint consideration of chloroplast pigment solubility and of the 
relative permeability of plant tissues to these solvents and their aqueous dilutions 
Chlorophyll pigments are always more soluble in water-free fat solvents and 
become less and Iras soluble as the water content increases Although chloroplast 
pigments are more soluble in anhydrous acetone than in 80% acetone, the dominant 
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influence in extraction is the very low permeability of dry leaf powder to anhydrous 
acetone and its extremely high permeability to acetone containing 20% water 
Dry plant tissues are extremely permeable to methanol The permeability to 
absolute methanol is high, and the permeability increases only slowly to mixtures 
of water and methanol Chloroplast pigment solubility in methanol decreases 
rather rapidly as the water content increases With acetone the chloroplast 
pigment solubility does not drop nearly as rapidly with an increase in water content 
(Eyster, unpublished data) Since extraction of chloroplast pigments seems 
to be due to a combined joint influence of solubility and tissue permeability, this 
perhaps is adequate to account for the fact that extraction of chloroplast pigments 
is always greatest m absolute methanol and decreases m dilutions of methanol 
with water 


TABLE V 

Extractabjuty or Chloroplast Pigments from Dried Nettle Leaves in One Hour at Room 
Temperature as Affected by NaNO, and Cane Sugar The Data are Only 
Comparative Values and Were Obtained by Color]metrically Comparing 
the Filtered Solutions With the 85% Acetone Filtrate Valued 
Arbitrarily at 100 


Solvent 

Per Cent 

Acetone 

Acetone 

+ 

NaNO, 

Acetone 

+ 

Cane Sugar 

100% 

24 

21 

17 

95% 

07 

83 

55 


02 

113 

82 

85% 

100 

132 

86 

80% 

04 

134 

63 


TABLE VI 

Influence of NaNOi and Sucrose on the Increase in Weight of 50 Wrinkled 
Pea Seeds Soaked in 80% Acetone 


Solution 
(100 ml) 

Weight in Grams and Per Cent Increase 

At Start 

One Half Day 

One Day 

80% acetone 

12 62 

13 08 (3 7) 

14 00 <11 7) 

80% acetone + 1 M NaNO, 

13 05 

14 44 (10 7) 

16 25 (1ft 9) 

80% acetone + 10 g cane sugar 

18 01 

n 31 (2 3) 

13 02 (7 0) 


SUMMARY 

The data obtained by Willst&tter and Stoll (1913) on the amount of chloroplast 
pigments extractable from dned nettle leaf powder by methanol, ethanol, acetone 
and their aqueous dilutions seem to be a net result of the permeability of the plant 
material to the solvents and of the solubility of the chloroplast pigments in the 
respective solvents Seeds of sweet com, soybean, and wrinkled pea were soaked 
m 100%, 95%» 90%, 85% methanol, in 100%. 95%, 00%, 85%, 80% ethanol, and 
in* 100%, 95%, 90%, 85%, 80% acetone Weighings were made immediately 
before soaking and at the end of 1, 4, and 7 days Length measurements were 
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also obtained from soybean seeds The weight increases during the first day for 
wrinkled pea seeds were 10 2% in absolute methanol, 1 4% in absolute ethanol, and 
0% in anhydrous acetone With aqueous dilutions and also for longer periods of 
time the increases were greater The data for soybean seeds and for sweet corn 
seeds were the same comparatively as for wrinkled pea seeds 



Fic 4 Extractabihty of chlorophyll from dried and pulverized leaves by various 
organic solvents After Willst&tter (1&15, p 335) 

Sodium nitrate decisively increases the amount of chloroplast pigments extracted 
from dry nettle leaf powder in one hour by 80% acetone, and cane sugar decreases 
the amount A corresponding effect is registered by the sodium nitrate and the 
cone sugar on the initial rate at which seeds imbibe 80% acetone 

REFKRENCES 

WUlstXttar, R., and A. Stoll. 1013 Investigations on chlorophyll (Authorized English 
translation by Schertz and Merz 1928 Science Press Lancaster, Pennsylvania) 
WlUstltter, R. 1015 Chlorophyll J Am Chem Soc 37 323-345 


THIONYLDIACETIC ACID—CORRECTION 

In the July, 1949, issue of The Ohio Journal of Science, Mr Dodson and I 
were the authors of a paper, titled ‘‘Thionyldiacetic Acid” In this paper wc 
stated that Larsson had reported, in 1940, that he had obtained thionyldiacetu 
acid with a melting point of 109° C (Svensk Kem Tids , 52 9-15) 

A personal communication from Professor Larsson points qut that we were 
in error and that the melting point of 109° C was that of oxythiodiacetic acid 
and not thionyldiacetic acid We acknowledge the error which, though uninten¬ 
tional, is to be regretted —H G Oddy 


A NEW SPECIES OF DIKRANEUftA FROM WITCH-HAZEL 

(Homoptera—Cicadellidae) 

DWIGHT M DeLONG, 

Ohio State University Columbus, Ohio 
AND 

HERBERT H ROSS, 

Illinois Natural History Survey, Urban*, Illinois 

While collecting in a wooded area in the Great Smoky Mountains National 
Park in Tennessee, an interesting new species of Dtkraneura was collected from 
witchhaxel, Hamamelts vtrgtntana To our knowledge, this is the first time that 
a cicadelkne leafhopper has been reported from this host, which thus adds a new 
plant genus and family to the biological orbit of the Cicadelhnae 

This new species has posed a taxonomic problem in that it agrees very well with 
venational and other general characteristics of the genus Dtkraneura , but the male 



Pig I Dxkraneura kamar male genitalia A, lateral aspect of external parts, B, ventro¬ 
lateral aspect of pygofer hook, C aedeagus lateral aspect D, aedeagus posteno-ventral 
aspect E style ventral aspect 

genitalia are extremely different from any described North American species, and 
From any European species illustrated by Ribault Especially peculiar are the 
forked and cksplike pygofer hook and the very peculiar aedeagus, Pig 1 At first 
we consider^becting a new subgenus to receive this species, but believe that for 
the present it would be more satisfactory to amply indicate this as a distinctive 
species group 
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Diknueura hitnar n sp 

A pale, yellowish, blunt-headed species resembling Forctpaia In general appearance. Length 
3 5 mm 

The vertex is produced, tapered, and blunt at apex In general appearance the insect is 
narrow with the wings decidedly longer than the abdomen The vertex, pronotum and scutellum 
are white tinted with yellow The elytra are lemon yellow BubhyaUne The wings are white 
subhyaline. 

The female seventh stermte is roundedly produced 

The male plates are long and narrow The style in ventral view is concavely narrowed on 
the outer margin at the apex so as to form a narrow sharp-pointed spine which curves outward 
at the apex The aedeagus in posteno-ventral view appears enlarged at base and narrowed, 
tapering to a slender apex In lateral view it appears broad with a basal pubescent ventral 
portion and a broadened, blade-like apical portion serrate on the anteno-dorsal margin The 
pygofer bears a dorso-caudal hook on each side which is divided into two kmg terminal spines 
which are widely separated at base and usually converge and overlap at apex 

Iiolotype male —Chimney b Campground, Great Smoky Mountains National Park 
Tennessee, September 1, 1048, from HamameUs vtrgtntana Ross and Stannard Allotype 
female and 32 parotypes —Same data Holotype allotype and male and female paratypes m the 
collection of the Illinois Natural History Survey, male and female paratypes in the DeLong 
Collection at The Ohio State University 
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OHIO'S STATUS AS A GAME AND PUR PRODUCING STATE 


DANIEL L LEEDY, 1 
U S Fish and Wildlife Service 
Washington, D C 

That Ohio is a great agricultural and industrial State and also ranks high in the 
value of minerals produced, particularly in coal clay products, limestone, salt, 
gypsum, sand and gravel are well known facts That Ohio ranks high as a game 
and fur producing State, is known by relatively few people, even within the State 
Thinking that some information on game and fur production would be of interest 
to the readers of the Ohio Journal of Science, the present article was prepared 

HUNTING PRESSURE IN OHIO 

Ohio has an area of approximately 41,000 square miles and ranks 35th among 
the states in size Nearly seven and one-half million people live within the State 
and, of these residents, about one in seven hunts or fishes or does both (Leedy and 
Dambach, 1948) 

In a detailed study of game and wild fur production and utilization throughout 
the United States, Miller and Powell (1942) calculated that there were only 51 
acres of potential huntable area per Ohio hunting license holder in 1935 In 
these calculations approximately 19 5 percent reduction in total land area was 
allowed for urban areas, highways, railroad nghts-of-way, farmsteads, state game 
refuges and Army reservations on which public hunting was prohibited by law 
No allowance was made for lands not available to hunters because they were posted 
by private landowners nor were the hunters, who hunted legally or illegally without 
licenses, included It was pointed out that, of the estimated 20,996,911 acres 
of potential huntable land, 90 6 percent was privately owned and that a like per¬ 
centage of this land was devoted to agriculture 

As one drives through the nch, agricultural area of western Ohio during March 
or early April he finds that more than one-third of the area is practically devoid 
of cover and includes plowed ground, soy bean stubble left after the beans have 
been combined and corn which has been cut and removed from the fields In 
addition, many of the pastures and pastured woodlots provide but a minimum 
of cover 

The lush cover, available for farm game in the summer, has been reduced by 
the harvesting of hay and grains, further reduced by the clipping of grain stubble, 
fall and spring plowing, by winter winds, rain and snow and by the mowing and 
burning of ditch banks and fence rows until by April, with so little cover remaining, 
one wonders how game can survive in any considerable numbers at all 

It is likely, therefore, that the areas hunted were subjected to a hunting pressure 
considerably in excess of one hunter per 51 huntable acres in 1935 when the average 
ratio for the United States was estimated by Miller and Powell (1942) to be one 
hunter per 277 acres At that time (1935) only New Jersey, Pennsylvania and 
New York, with hunter-acre ratios of 1 34, 1 39 and 1 47 exceeded Ohio in 
hunting pressures In more recent years Dambach (1948) calculated a ratio of 
hunting licenses to huntable acres in Ohio of 1 30 If non-licensed hunters 
had been included, the ratio would have been increased still more 

>Mo»t of the data upon which this paper is based were collected while the writer was 
Leader, Th&Ohi#Wildllfe Research Unit Ohio State University, Columbus 10, Ohio The 
Oh 1 ^)^^^ of Conservation The Ohio State University, The U S Fish and Wildlife Service 
and The WildNfe Management Institute cooperating 
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OHIO HUNTER PREFERENCES AND HUNTING PRESSURE 
ACCORDING TO SPECIES 

Following the 1946 and the 1947 hunting seasons the Ohio Division of Con¬ 
servation and Natural Resources and the Ohio Wildlift Research Unit contacted, 
through questionnaires, samples of Ohio hunters in order to learn more about 
hunter preferences, wildlife economics and the game kill (Leedy, 1947, 1948a) 
These surveys showed that, in 1946, for every 100 hunters who indicated a prefer¬ 
ence for hunting pheasants, 58 preferred rabbit hunting, 21 preferred gray squirrels, 
14 preferred raccoons and 11 preferred fox squirrels, and that, m 1947, regardless 
of preferences, 81 percent of the hunters hunted cottontails, 70 percent hunted 
pheasants, 48 percent hunted fox squirrels, 31 percent hunted gray squirrels and 
12 percent hunted raccoons 

It is probable that hunter preferences for certain species are determined largely 
by the abundance and distribution of the game species and the ease with which 
they may be hunted In spite of the fact that pheasants are not as abundant or as 
widespread in Ohio as rabbits, however, these exotic birds ore a preferred game 
species and thousands of hunters travel to favorite bird counties in the north¬ 
western part of the State to hunt them On the basis of questionnaires returned 
by Ohio hunters following the 1947 season, approximately 16 percent of the license 
holders hunt or trap fur-beanng animals The raccoon is the most popular species 
for the night hunters and muskrats provide most of the trapping The number 
of Ohio hunters engaging m deer hunting within the State more than doubled 
from 1947 to 1948 During the latter year slightly less than 23,000 deer-hunting 
permits were issued (Chapman, 1949a) The number of Ohio grouse hunters is 
also increasing 

Having seen something of the hunting pressure in Ohio, the preferences of 
hunters for various species and the scarcity of cover, let us see how Ohio game and 
fur production compares with that of other States 

GAME AND FUR PRODUCTION IN OHIO AND OTHER STATES 

A comparison of the numbers of game and fur animals taken in the various 
states can be made only with the appreciation that the kill data, if available at all, 
vary in completeness and accuracy from state to state and from species to species 
Most state-wide kill figures arc based upon questionnaires returned by samples 
of hunters contacted by game departments or upon the estimates of gome depart¬ 
ment field men The take of fur is often based upon reports of licensed fur buyers 
and may not represent the total harvest 

Considerable progress has been made in wildlife bookkeeping during the last 
decade through the cooperation of hunters and State and Federal agencies, especially 
with respect to the take of big game, waterfowl and furbearers There is still 
much room for improvement, however, particularly concerning the kill of small 
game 

In September, 1948, a questionnaire and an explanatory letter were sent to 
each of the 48 State game departments in an attempt to obtain some information 
as to the kill of various game species, the number of people engaged in big game 
hunting as compared with small game hunting and other items of interest The 
response of the State game officisJs in filling out and returning the questionnaires 
was excellent and the writer expresses his thanks for their cooperation Much of 
the information, thus obtained, was summarized for presentation at the 14th 
North American Wildlife Conference (Leedy, 1949) 

The remaining data presented here on the game kill by states are necessarily 
incomplete and must be considered for what they are—the best estimates available 
It should also be remembered that the take of game and fur-beanng animals is not 
a true index of actual populations Weather conditions, the number of hunters 
and trappers per unit of area, hunting regulations and other factors affect the 
relative percentage of a game population that is harvested by hunters 
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TABLF I 

Statistics, by States, of Hu stable Areas, License Sales and Take of Selected Game Species 


States 

Estimated 

Potential 

H untable 
Areas in 
Acres 1 

Resident and 
Non Resident 
Hunting Licenses 

Estimated Kill of Selected Species 
during the 1946 Season 

Sold during the 
Fiscal Year 
Ending June 30, 
1947* 

Cotton 

tail 

Rabbit 

Fox 

Squirrel 

Gray 

Squirrel 

Ring 

necked 

Pheasant 

Alabama 

20 309,034 

203 097 

500 000 

3000 

120000 


Arizona 

48 119 127 

49 673 





Arkansas 

30 029 210 

193,196 





California 

89 068 303 

483,176 





Colorado 

60,160 186 

414 274 

271 803 



256 550 

Connecticut 

2 395 648 

49 061 





Delaware 

1 039 046 

21 406 

60 843 


23,777 

1 134 

Florida 

29 841 801 

101 411 

No seas n 

52,215 

460 938 


Georgia 

33 806 376 

142 253 

159 960 




Idaho 

48 196 411 

166 357 

6,000 



400,000 

Illinois 

30 617 802 

426 270 





Indiana 

18 963 868 

369,125 

3 600 000 

1 775 000 

450 000 

70 000 

Iowa 

30 808 824 

294 580 

1 500,000 

300 000 

100 000 

500000 

Kansas 

43 381 708 

176 538 





Kentucky 

20,816 219 

181 670 

1,470,650 




Louisiana 

26 188 909 

170,396 





Maine 

17,799,603 

133 321 



16,000 

12 000 

Maryland 

6,338,309 

118 666 




1,125 

Massachusetts 

3 997 935 

135 788 

73 459 


25 277 

26,198 

Michigan 

32 394,608 

1,046,839 

1 306,973 

780 002 

77,731 


Minnesota 

43 330,430 

495,370 

186 055 

92,789 

231 672 

ill 

Missouri 

18 409 640 

132 480 

5,000 000 

1 203 000 

699,000 


Mississippi 

26 989 720 

183,279 

298 000 

86 000 

693 000 


Montana 

81 503 329 

149,119 





Nebraska 

45 763 279 

220,688 

500 000 

200 000 


2 000 000 

Nevada 

62 314,868 

25,738 





New Hampshire 

6 341 695 

109,175 

17 354 


25 800 

8,827 

New jersey 

3 920 131 

183,107 

794,136 


152,624 

211 460 

New Mexico 

68 550 607 

63 041 

Not 







classed 







as game 



4 000 

New V ork 

■ 26,527 85J 

826,774 

304 524 


144 673 

71 258 

North Carolina 

26 581 678 

207,904 

1,513,385 

1,000 

2,000 000 


North Dakota 

39 193 662 

70 036 




Kiwni 

Ohio 

20 996 911 

702 510 

4 606 000 

1 505 000 

994,000 

868 000 

Oklahoma 

36 499 250 

165,431 

Non-game 

500 000 

100 000 


Oregon 

54 524 362 

199,020 

5000 


2,000 

mXWJ'AM 

Pennsylvania 

24 109 118 

843 040 

1 524,798 



213 384 

Rhode Island 

517 377 

13 516 





South Carolina 

17 261 083 

171 458 





South Dakota 

41 408,999 

210 978 




3 550,132 

Tennessee 

21 671 068 

246 824 





Texas 

155,061 620 

234 720 

Non-game 




Utah 

47 543,363 

106,041 




200,000 

Vermont 

5 258 292 

72 248 





Virginia 

22 914 408 

285 380 

130 000 


150,000 


Washington 

35 882,836 

381 174 




217,000 

West Virginia 

13 823 713 

264,683 

725 000 

285 000 

1 625,000 


Wisconsin 

30 469 631 

378 941 

755,200 

375,546 

638,474 

437 428 

Wyoming 

54 406,415 

55 069 

Non-game 



65,000 


1 After Miller and Powell (1042) 

■Taken from Pish and Wildlife Service News Release dated February 8, 1048, based on data 
compiled by the Branch of Federal Aid in Wildlife Restoration 
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In analyzing the questionnaires returned by 30 State game departments, it was 
evident that the cottontail rabbit, nng-necked pheasant, gray squirrel and fox 
squirrel furnished hunting for a high percentage of the country's mmrods Con¬ 
sidered collectively, ducks also provide much hunting, as do the hobwhite quail 
and the white-tailed deer (Leedy, 1049) 

How Ohio ranked in the harvest of the first four species in 1046 is indicated 
in Table I These and other species will be considered as follows 

Cottontail rabbtt —Ohio had a calculated kill of 4,606,000 rabbits in 1946, 
ranking a close second to Missouri, among 24 states reporting Following Ohio 
were Indiana, Pennsylvania, North Carolina Iowa, Kentucky and Michigan 
Fox squirrel —In the reported take of fox squirrels by 14 states, Indiana ranked 
first with 1,775 000 followed by Ohio with 1,505 000 Missouri with 1,203,000 and 
Michigan with 786,000 In each of the other states reporting, less than 500,000 
fox squirrels were taken by hunters 

Gray squirrel —Among 21 states reporting the kill of gray squirrels, Ohio ranked 
third with 994,000 estimated to have been taken, following North Carolina with 
2,000,000 and West Virginia with 1,625 000 

Ring-necked pheasant —South Dakota, with a reported hunter take of 
3,550,132 pheasants and Nebraska, with an estimated kill of 2,000,000 pheasants, 
far out-ranked any of the other 22 states reporting Following Nebraska were 
Michigan with a reported kill of 904,367, Ohio with 868 000 and North Dakota 
with 800,000 

Waterfowl —Ohio is not a leading state in the production or kill of waterfowl 
For the fiscal year ending June 30, 1947, it ranked 24th among the states in the 
number of Federal duck stamps purchased with 17,105 out of a total of more than 
2,000,000 issued Of the 26,000,000 ducks estimated to have been bagged by 
hunters in the United States in 1946, relatively few were killed in Ohio Only 
409 out of 8,449 Ohio hunters, who returned questionnaires following the 1946 
season, had bagged any ducks (Leedy, 1947) 

Bob-white quail —There has been no open season on quail m Ohio since 1913 
Quail population trends have apparently fluctuated in about the same manner as 
they have in Indiana where hunting is permitted On a nation-wide basis, the 
harvest of quail probably exceeds that of the nng-necked pheasant In northern 
Ohio, the bobwhitc is approaching the northern limits of its range where it is subject 
to sharp population declines resulting from severe winter weather and other factors 
White-tailed deer —This animal probably ranks within the first ten game species 
in providing sport to hunters in the United States According to Chapman 
(1939) white-tailed deer nearly, if not completely, disappeared from Ohio about 
1904 due to persecution and habitat depletion Through the introduction of deer 
at the Roosevelt Game Preserve in southeastern Ohio 1922 to 1930, and the spread 
of deer into northeastern Ohio from Pennsylvania, the Ohio deer herd recently 
has increased rapidly in the areas reverting to brush and forest cover Chapman 
(1949a) estimated that approximately 1,200 deer were taken in northeastern Ohio 
in 1947 and nearly 3,000 in 1948 Compilations made by the U S Fish and 
Wildlife Service (1948) of big game populations in 1946 showed Ohio to rank 36th 
among the 48 states in the estimated number of white-tailed deer present 

Mourning dove —The mourning dove ranks high among the game birds in total 
kill in the United States Approximately two and one-half million were reported 
taken in eleven of the states having open seasons in 1946 Like the bobwhite, 
however, the dove, as a game bird in Ohio, was given protection from hunting 
1913 to 1047, and, in the latter year, was designated a song bird (Dambach 1948) 
In 1949 it was again classified os a game bird but no hunting was permitted 
Ruffed grouse —In 1947, approximately nine percent of the hunters returning 
questionnaires reported that they had hunted grouse during the season (Leedy, 
1948a) The reversion of land to brush in eastern Ohio is favorable to an increase 
in grouse populations The numbers of this game bird that are harvested will 
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probably remain relatively small because of its wily nature and the difficulties m 
hunting it In 1947, for example, 501 grouse hunters bagged only 246 muse 
Hungarian partridge —This exotic game bird after having had legal protection 
from hunters, 1913 to 1917, was hunted m Ohio until 1947 when it was again pro¬ 
tected due to its scarcity In 1946 less than one percent of Ohio's hunters bagged 
a Hungarian partridge and the total kill in the State was probably less than that 
for ruffed grouse (Leedy, 1947) Eighty-one out of 8,449 hunters reporting, 
however, lolled 194 partridges 

The Hungarian partridge, relatively abundant in northwestern Ohio in the 
early 1930’s, has decreased sharply in numbers throughout most of its range in 
the United States Many states having an open season on partridges in 1936 
had closed the season in 1946 and the kill reported by mne states, the latter year, 
was 61 percent less than that of 1936 In 1946, Idaho reported an estimated 
partridge kill of 50,000, Ohio, approximately 16,500, and Indiana, 15,000 (Ldedy, 
1949) 

Other game animals —There are a few black bears in the hilly forested sections 
of southern Ohio but not enough to warrant an open season on them Likewise, 
Ohio has no lack rabbit, snowshoe hare, black-tailed deer, mule deer, antelope, 
moose, elk, Valley quail, Gambel quail, white-winged dove, sharp-tailed grouse, 
praine chicken or wild turkey hunting While considerable numbers of jack 
rabbits, showshoe hares and others of these species are lolled in the United States 
the totals are far less than for such species as the cottontail rabbit, the fox and 
gray squirrels and the nng-necked pheasant which Ohio has in relative abundance 
Insufficient information on the loll of rails, galhnules and woodcocks is available 
to indicate their status in Ohio as compared with other states Of these three 
migratory birds, woodcocks are lolled in the largest numbers Two hundred of 
5,599 representative Ohio hunters reporting at the close of the 1947 hunting 
season had killed 567 woodcocks, 76 hunters had killed 95 galhnules and 71 hunters 
had lolled 54 rails (Leedy, 1948b) 

Fur animals —During the ten-year period 1938 to 1947, Ohio fur dealers 
reported purchasing an average of more than 900,000 pelts annually (Leedy, 
1948b) A comparison of the fur crop harvested during the 1946-1947 season 
with the ten-year average crop, 1938-1947, is shown in Table II The estimated 
annual take of fur animals on a nation-wide basis is indicated in Table III 

The figures on fur production in Ohio do not include the pelts shipped directly 
to out-of-state fur dealers by Ohio hunters and trappers It is believed (Leedy, 
1948b) that at least 10 percent of the total Ohio fur catch is disposed of in this way 
On this basis the average annual take of fur animals in Ohio would be approxi¬ 
mately one million pelts placing Ohio among the first half dozen States in fur 
production In recent years, 1946-1947, the raw furs taken by Ohio hunters and 
trappers have had an annual value of approximately $2,000,000 

As evident in Tables II and III, Ohio's common fur bearers are the same species 
that constitute the bulk of the furs produced in the United States Louisiana as 
shown by Ashbrook (1948), produces far more fur animals than any other State 
Among six of the leading fur producing states—Louisiana, Michigan, Minnesota, 
Ohio, Pennsylvania and Wisconsin—Ohio’s ranking in the number of pelts reported 
taken by species in the 1946-1947 season was as follows Pox (primarily red and 
gray), Pennsylvania first, Ohio fifth, mink, Louisiana first, Ohio fifth, muskrat, 
Louisiana first, Ohio third, opossum, Louisiana first, Ohio second, skunk, Minne¬ 
sota first, Ohio fifth, and weasel, Minnesota first, Ohio fifth (Ashbrook, 1948) 

Due to their relative scarcity, striped skunks have been given protection from 
hunting and trapping in Ohio in recent years (1947 and 1948 seasons) Raccoons 
and foxes, on the other hand, have been more abundant than usual 

Among other fur animals that occur in the State are the beaver, the badger 
and the nutna (Myogas ter coy pus) Chapman (1949b) estimated that there 
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were from 100 to 125 beavers in Ohio in 1948, mostly in counties bordering Penn¬ 
sylvania There is no open season on the beaver in Ohio at present 

There are relatively few badgers in Ohio Usually less than ten pelts are 
purchased annually by Ohio fur dealers, although other individuals are prepared by 
taxidermists or kept alive by their captors because of their scarcity 

The nutria, an exotic also known as South American swamp beaver or coypu, 
has been reported in Ohio (Petndes and Leedy, 1948) hut is apparently found only 
as stragglers that have escaped from fur farms 


TABLE II 

Comparison of the 1046-1047 Ohio Fur Crop with the Ten Year Averac k 1038-1047 

(After Leedy 1048b) 


Species 

Number of Pelts 
Taken 1 

Percentage Composition 
of Fur Catch 

1938-47 Av 

1947 

1938-47 Av 

1947 

Red fox, 

0 984 

14,592 

1 1 

1 6 

Gray fox 

6 362 


7 

0 

Mink 

1 12,384 


1 4 

1 5 

Muskrat 

648 905 

698 166 


75 6 

Opossum 

120,866 


n 2 

7 9 

Raccoon 

46 469 

92 615 

5 0 


Skunk 

61760 

14 914 

6 7 

1 6 

Weasel 

10,147 

11 442 

1 1 

1 2 

Total 

916 877 

923 811 


100 0 


l These figures do not include pelts bought by or shipped directly to out of State fur 
dealers by Ohio hunters nnd trappers 


TABLE III 

Estimated Number of Pelts Produced Annuali y in the United States 1 


Species 

Average Annual 
Production 

Species 

Average Annual 
Production 

Muskrat 


Ringtail 

100 000 

Opossum 


Bobcat 

40,000 

Skunk 

■pB'-KW mTiHh 

Badger 

26 000 

Raccoon 

^Vfm iVifc 

Nutria 

20 000 

Mink 

800 000 

Otter 

15000 

Fox (red gray kit md 


Marten 

5 000 

swift) 

700,000 

Wolf 

2500 

Weasel 


Fisher 

500 

Coyote 


Canada lynx 

25 

Beaver 


Wolverine 

20 


*Data supplied by Mr Frank G Ashbrook, In Charge Wild Fur Animal Investigations 
Fish and Wildlife Service, U S Department of the Intenor 


The bobcat, Canada lynx, coyote, fisher, marten, otter, ringtail, wolf and 
wolverine, either not present in Ohio at all or so rare as not to warrant attention 
here, are taken in relatively small numbers where they still occur in the United 
States 
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SUMMARY 

1 Ohio, ranking 35th in size among the states, and with a population of approxi¬ 
mately seven and one-half million people, has a hunting pressure exceeded by no 
more than three or four states 

2 Although well known for its industrial greatness and its agricultural and 
mineral production, relatively few people know how it ranks as a game and fur 
producing state 

3 Wildlife bookkeeping methods, although considerably improved in recent 
years, are still inadequate The kill figures presented are to be regarded only as 
estimates but it is believed they are sufficiently accurate to permit rough com¬ 
parisons of game and fur production in the various states 

4 Limitations of kill figures as indices of game and fur animal populations 
are indicated 

5 The cottontail rabbit, fox squirrel, gray squirrel and nng-necked pheasant 
provide hunting for a high percentage of the country’s huntera In 1947, the 
percentage of Ohio hunters hunting these species was 81, 48, 31 and 70 respectively 

6 Based upon data furnished by State Game Departments in response to a 
questionnaire, Ohio ranked first m the combined kill of these four species in 1946 

7 According to compilations made by the Branch of Wildlife Research, Pish 
and Wildlife Service, Ohio ranks among the six leading states in fur production 

8 Muskrats comprise approximately three-fourths of the state's average 
fur catch which totals nearly a million pelts and which, during recent years, has 
been worth about two million dollars annually 

9 The six leading fur animals in the United States, considering the number of 
pelts produced, are the muskrat, opossum, skunk, raccoon, mink, fox (red and 
gray) and weasel These are the fur animals most common in Ohio 

10 Thus, while Ohio has a relatively small kill of waterfowl and big game 
animals and lacks certain game and fur species altogether, it is one of the leading 
states in the small game and fur animal harvest 
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CYTOECOLOGICAL STUDIES OF SILENE ROTUNDIFOLIA 
NUTT, S VIRGINICA L. AND HYBRID 1 

MARGARG1 B HGASLIP 
The Ohio State University 
Columbus Ohio 

This paper is the result of certain cytoecological studies of Silent rolundtfoha 
Nutt the Round-leafed *atchfly, and S vtrgtmca L the Fire pink (Caryo- 
phyllacrae) S rolundtfoha was described by Nuttall (b) in 1807 Its habitat 
was described as “moist ledges of rock cliffs 9 in Ohio and Tennessee Since then 
its distribution has been more accurately mapped from herbarium records and it is 
known to occur on rock ledges or m cliff crevices of limestone or sandstone through¬ 
out its range in Ohio, Tennessee Kentucky Virginia, West Virginia and northern 
Alabama and Georgia These habitats which are exposed to high light intensities 
often appear dry but these plants are neither 4 xerophytes nor is water usually 
a limiting factor, as the tap root of S rolundtfoha extends into a water source in 
the joint and bedding planes Wolfe, Wareham, and Scofield (7) in their work 
on microclimates in southern Ohio show that the environmental conditions in rock 
crevices are considerably different from those in the surrounding forest and open 
areas 

S vtrgtmca which was studied in conjunction with S rolundtfoha , has a much 
wider distribution It grows in open woodlands and forest borders in southern 
New Jersey, western New York and southwestern Ontario to Minnesota and south 
to Missouri and Georgia (1 4 5) Although these two species often grow in the 
same region, one has never been known to invade the habitat of the other nor has 
hybridization of the two been known to occur in the field 

In order to further analyze the ecological requisites of this species, hybnd 
material for study was obtained by crossing S rolundtfolta with S vtrgtntca, one 
of the two other red flowered species of Silent growing in Ohio Crosses with 
S rolundtfolta as the ovule parent and reciprocal crosses were made and repeated 
successfully These species are cross fertile and approximately 100 seeds externally 
resembling those of the ovule parent develop in each ovulary after cross fertilization 
The Fi hybnd, hire both parents is perennial slender, ascending or reclining, 
viscid-pubescent, branched, the blades of the lower leaves taper into winged 
petioles, the upper leaves are sessile, the calyx is tubular-*ampanulate, somewhat 
enlarged by the npemng pod The lower and basal leaves of the hybrid are 
intermediate between the obovate or broadly spatulate leaf blades of S rolundtfolta 
and the oblanceolate leaf blades of S vtrgtmca The upper leaves are intermediate 
between the broadly oblong or orbicular-ovate leaves of S rolundtfoha and oblong- 
lanceolate leaves of S vtrgtmca The petals of the hybnd flowers are intermediate 
between those of the parent species in size, color ana shape The petals are two- 
deft or two-lobed as are those of both parents, but the degree of lacimation vanes 
between the deeply incised two-cleft petals of S rolundtfoha and the less incised 
two-cleft petals of S vtrgtmca 
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The number of flowers per plant and the length of the flowering period is neater 
in the hybrid than in either parent The vegetative growth of the hybrid is 
luxuriant and many perfect flowers develop on each plant The amount of pollen 
in each anther of the hybrid ib much less than that of either parent, and the fila¬ 
ments are often weak and short In both parent species, the petals open, five 
stamens elongate, the anthers begin to dehisce, and then the other five stamens 
and the styles elongate or the filaments elongate This is followed by elongation 
of the styles and expansion of the three stigmas Pollination usually takes place 
as the pistils grow to their ultimate height However, the stamens of the hybrid 
sometimes never elongate, or they do not dehisce until after the pistils have grown 
above them, or the filaments collapse before the anthers dehisce Thus self- 
pollination often fails to occur in the hybrid, but this failure was eliminated in 
experimentation by hand pollinating After pollination occurs in the hybrid, 
the ovulary begins to swell, finally dehiscing when mature, but only shrunken, 
shriveled ovules occur within the small capsule 

Prom the following breeding results it appears that the hybrid is both self and 


crow sterile 

S hybrid 9 

X 

S hybrid cP 

S hybrid 9 

(repeated 1300 times) 
no seeds 

X 

S rotundtfolta cT 

S hybrid 9 

(repeated 131 times) 
no seeds 

X 

S vtrgtntca tf* 


(repeated 103 times) 
no seeds 



There are usually more than 100 ovules in each ovulary and 1,734 hybrid 
flowers were either self or cross pollinated None of the 170,000 ovules observed 
developed into seeds 

This failure of viable seed to develop does not appear to be the result of adverse 
environmental conditions as S rotundtfolta and S vtrgtntca plants growing at the 
same time in conditions similar to those of the hybrid were “setting” seed in the 
ovulanes of both cross and self-pollinated flowers Cytological studies were then 
undertaken in an attempt to explain the failure of seeds to develop 

Observations of microsporogenesis were made in S rotundtfolta, S vtrgtntca, 
and the hybrid 

Slides were prepared for studying microsporogenesis by smearing the anthers 
of one bud in acetocarmine The anthers in the buds collected m early morning 
contained more pollen mother cells in desirable stages than those collected later 
in the day Immediately after collection, the buds were put in a 3 I absolute 
alcohol-acetic acid fixing solution Twenty-four hours later they were transferred 
to a 70% alcohol solution 

S rotundtfolta pollen mother cells observed had regular meiotic divisions with 
the formation of four microspores Cells observed in late diakinesis and early 
metaphase I contained 24 bivalents (Fig 1 A), and those in anaphase I had 24 
univalents moving toward each pole (Fig 1 B), illustrating regular pairing and 
disjunction The diploid chromosome number of S rotundtfolta is 48 

Microsporogenesis is also regular in S vtrgtntca Although no counts were 
made from cells in metaphase I, pairing was regular and all bivalents lined up on 
the metaphase plate as in Fig 1 C All cells observed in metaphase II had 24 
univalents in each nucleus, (Fig 1 D) Pairing and disjunction appear to be 
regular The diploid chromosome number of S vtrgtntca is 48 

Blackburn (3) reported the diploid chromosome number of 44 species of Stlene 
Is various sections of Europe as 24 In 1928 she reported 5 sckafta to have a 
diploid chropiosome number of 24, 48, or 192 Love (3) m 1942 found S ponltca 
(Rumania) and 5 Valletta (Alps) to have diploid chromosome numbers of 48 
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No records of chromosome counts on American species of Sxltnt were found reported 
in the literature Relative to the European species, these American species appear 
to be basically tetraploid 

Many meiotic irregularities occur during microsporogenesis in the hybrid 
Chromosome studies revealed that this hybrid has a diploid number of 48, as do 
both S rotundifoha and 6 vtrgtntca, and that gross morphology of all its 48 chromo¬ 
somes is so much alike that it is not possible to identify those of iriatemal or paternal 
origin (PigB 2 A-B) Pairing was highly irregular, umvalents, bivalents, and 



Fig 1 (A) StUn$ rotundifoka late diakinesls, 34 bivalents (B) S rotundxjoha anaphase 

I 24 umvalenta moving toward each pole Note the similar morphology of all chromosomes 
(C) 6 vtrgtntca metaphase I (D) S mrgtntca metaphase II, 24 univalents in each nucleus 
1000X Photomicrographs by Tillman J Johnson 


multiple associations being formed in varying numbers from one cell to another 
(Pig 2 B) Lagging was often observed in both the first and second meiotic 
divisions (Fig 2 C) The lagging chromosomes moved at random to one pole 
or the other or they were sometimes incorporated in micronuclei Although 
four microspores were usually formed from each microspore mother cell, the 
nufnber varied from one to six (Fig 2 D) Each of these irregularities, failure 
of synapsis, formation of multiple associations, lagging of chromosomes, unequal 
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numbers of chromosomes moving to each pole and the formation of micronudei 
would contribute toward disturbance of the genetic balance of gametes and there 
fore to the sterility of the hybrid 

Although S rotundijoha grows on cliff faces and rock ledges and S mrgtntca 
grows in open woodlands and woodland borders they are often geographically 



Pig 2 (A) Hybrid metaphase I pairing irregular chromosomes of each genome 

morphologically similar (B) Hybrid metaphase 1 univalents bivalents and multiple 
associations present (C) Hybrid anaphase I three chromosomes lagging (D) Hybrid 
polyspory (more than four spores) resulting from meiotic irregularities 1000X Photo 
micrographs by Tillman J Johnson 

close enough for cross pollination to take pl'ice but this does not usually occur 
ijppcause self pollination takes place in both species before there would be much 
probability of cross pollination 

ProUi the experimental evidence it is obvious that 5 rotundtfoha and 5 
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vtrpntca are genetically similar enough to hybridize, and a vigorous vegetative 
hybrid develops, but the genetic dissimilarities between the two parents are great 
enough to result in a high degree of sterility in the hybrid While the chromosomes 
of each of the above species appear to be so much alike in both number and gross 
morphology, the irregularities in synapsis between the two groups of chromosomes 
is evidence of qualitative and structural differences between the chromosome 
groups Some of the chromosomes of one species have evolved so differently 
from those of the other species that synapsis no longer occurs between the two 
or if it does, no chiasmata are formed and the chromosomes separate before first 
metaphase, becoming univalents Structural changes must have occurred in 
some chromosomes because various multiple associations greater than four are 
present at first metaphase of meiosis in the hybrid (Fig 2 B) Usually only 
homologous portions of chromosomes synapse and thus it may be inferred that some 
chromosomes m the hybrid contain portions which are homologous with portions 
of two other chromosomes It may then be further inferred that at some tune in 
the evolutionary history of the parent species segmental translocations between 
non-homologous chromosomes may have taken place separately within one or both 
of the species 

An amphiploid is most likely to be fertile and vegetatively vigorous in the 
first And following generations if its parent species are closely enough related that 
a vigorous Fi hybrid results from crosses, yet remotely enough related that the 
balance between their combined genomes in the Fi hybrid can not be perpetuated 
(2) The present hybrid fulfilled both requirements Therefore attempts were 
made to create a fertile and vegetatively vigorous amphiploid from the hybrid 
Colchicine m water and in a lanolin paste at concentration of 05%, 1%, 2%, 
5%, or 1 0% was applied to the growing stem tips of hybrid seedlings However, 
all attempts were unsuccessful, as the colchicine only caused a temporary stunting 
of vegetative growth 

From cytological studies of the hybrid, it appears that if an amphiploid were 
to be obtained, it might not be entirely fertile during either the first or succeeding 
generations Some of the chromosomes of one parent were found to be homologous 
with those of the other parent, a relation close enough to allow interspecific segrega¬ 
tion in their amphiploid This interspecific segregation might disturb the parental 
gamete balance and thereby produce sterility or partial sterility in the amphiploid 
Furthermore, such an amphiploid would be basically octaploid 

SUMMARY 

The diploid chromosome number of Stlenc roiundtfoha and Stlene vtrgtntca 
is reported as 48 They are therefore basically tetraploid Microsporogeness 
is regular in each of these species Both species also are self- and cross-fertile 
Fi hybrids resulting from crossing them are vegetatively vigorous but highly self 
and cross stenie It is sujjgested that this sterility might be attributed m part 
or wholly to the observed disturbance of the genetic balance of gametes by meiotic 
irregularities such as failure of synapsis formation of multiple associations, chromo¬ 
some lagging, and the formation of rmcronuclei 
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BRACHINUS ATBARAE N SP (COLEOPTERA, CARABIDAE ) 1 


WM C STEHR, 

Ohio University, 

Athens, Ohio 

This species is very similar to B fumans (Fab ) in mtuiy respects afid would key to that 
species in the papers erf Leconte, 62, Chaudoir, 68, and Blatthley, '10 The elytra are deep 
violet blue and the rest erf the body is reddish brown with the exception of the metepunera, 
meteputema and outer sixth of the abdominal segments which are blackish The clypeui Is 
much more convex than in B fumans and the frontal striae of the head are less deeply impressed 
and although somewhat rugose have only a few obsolete punctures in them These punctures ace 
more numerous and much more distinct m B fumans The head is very smooth dwcally and the 
punctures erf the area posterior to the eyes are much weaker and less numerous than in B fumans 
The pro thorax u slightly wider in proportion to the length (6 5) than m B fumans (A 5 5), 
the sinuation before the hind Angles is greater and the hind angles are more prominent The 
punctures of the prothorax are much le*s distinct than in B fumans , but the rugosity, median 
line, and transverse impressions are verv similar The scutellum is finely rugose and is medially 
sulcate on its posterior half, whereas in B fumans this sclente is finely rugose but is not sulcate 
The costae of the elytra are less developed than in B fumans, and the punctation is similar, but 
the hairs are shorter and less conspicuous The next to the last dorsal abdominal segment of the 
male of B aibarae has a very short rather blunt carina which ends in a blunt denticle on the 
roiddlp of the posterior margin There is no trace of this structure in the female and it is not 
present in either sex of B fumans Length 11 to 12 mm 

Holotype male Atbara B C, Canada, 24-IV-45, G State Smith, Coll 
Allotype female Atbara B C Canada 7-V-46 G Stace Smith, Coll 
Paratypes Atbara B C , Canada l female 28-IX-'44 1 male 27-IX-'44 1 mUe20-VI-'46 i 
1 female, 24-VI-’46, 2 males, 1 female 6-VII-46 2 males, 3females, 21 VII-'48 ( 1 male, 
30-IX-'46 All collected by G Stace Smith 

The Holotype, Allotype, and A paratypes are m possession of the author and 8 paratypes arc 
m the collection erf Mr G Stace Smith 

The author u indebted to Mr G Stace Smith of Creston, B C , for the opportunity to study 
this species Mr H B Leech had previously recognised the species as near B fumans (Fab ) 
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NEW MEMBERS 

Mors than 150 Ohioans joined the Ohio Academy of 
Science in the month of April Of these , more than 50 were 
physicians 

Is your physician a member! 
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BODY WEIGHT, SURVIVAL TIME, COLORATION, AND WATER 
CONTENT OP SKELETAL MUSCLES OP 
ADRENALECTOMIZED PROGS 1 


CLIFFORD A ANGERER, 
Department of Physiology, 
The Ohio State University, 
Columbus, Ohio 


From studies of slightly more than 1300 operated frogs, of which between 65% 
and 70% were adrenalectomized and the remainder were renal damaged (“sham 
operated controls), various observations relative to changes m body weight, 
survival time, integumental coloration, and water content of skeletal muscles 
are available to extend, as well as to correlate, the prevailing literature relative to 
the effect of adrenalectomy in frogs 

Male Rana ptptens weighing between 30 and 35 g may be arbitrarily divided 
into four groups adrenalectomized frogs whose postoperative body weights were 
either (a) controlled to be within *1 5 g of their respective mean preoperative 
values, or (b) uncontrolled, and the control frogs—(c) renal damaged, and (d) unoper¬ 
ated During an interval from 10 days prior to adrenalectomy until the time of 
death, individual daily records were kept with regard to various pertinent data 
Because of the subjective nature of interpreting integumental color changes, the 
same two persons* always made the observations 

All frogs were unfed The appearance of ample testicular fat at autopsy was 
considered as evidence of at least a “basal’ state of nutrition, otherwise the frogs 
were excluded from the results 

Data derived from the four groups of frogs are summarized in Pig 1 The 
vnnous mean values for the respective data for each group (25 frogs/group) have 
been statistically compared Significance is considered to exist when P<005 

Body weights The percentage differences between the postoperative values 
of the body weights for each group of frogs designated m the legend under Fig 1 
and their respective preoperative values are plotted as functions of the post¬ 
operative tune in days The uncontrolled adrenalectomized frogs unlike the three 
remaining groups, show a progressive increase in mean body weight so that by the 
seventh and twelfth days following adrenalectomy there is a significant increase of 
28 and 33% respectively Given sufficient time m an aqueous environment, the 
adrenalectomized frog undergoes a pronounced swelling (cf Maes (l), p 145] 
This swelling is not only reflected in “un oedeme gdndrabsd” but also in a cellular 
imbibition of fluid as shown macroscopically by the swollen, milky-white appearance 
of the myofibers of skeletal muscles The progressive gam in body (water) weight 
becomes significant on the second day following adrenalectomy This is interesting 
in light of the increased rate at which certain vital dyes and tagged ions penetrate 
adrenalectomized frog skin (2) That this increase is due to lack of the adreno¬ 
cortical hormone and not to the localized kidney damage which tends to accompany 
cauterization is supported by studies on injury to this organ Ordinarily the 
adrenal tissue can be “wiped” from the kidney by the convex side of a curved 
cautery needle When “sham” operated frogs are damaged by longitudinally 
cauterizing both kidneys to a depth and width greater than necessary for removal 
of the adrenal, one finds no difference between the two groups of controls as regards 

, This investigation was partially supported by a grant in aid from the National Chapter, 
The Society of the Sigma Xi, ana the ComlyColeman Research Fund, The Ohio State 
University 

*1 wish to thank Helena Angerer for her willing and \ aluable assistance 
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the variables under discussion Indeed this was true even when both kidneys 
were deliberately split except for a segment a few mm long at both poles which 
served to bind the lateral portion of the kidney to its medial mass That this 
drastic procedure is apparently not deleterious to the frog is inferred from studies 
in which the ureters were bilaterally ligated (3) 

Survival txme Sixty seven per cent of the uncontrolled adrenalectomiced 
frogs of the fall and winter stock when kept at room temperature (17° 22° C) 
died between the seventh and twelfth days postoperatively Studies on summer 
and early fall frogs support Maes (1) findings that survived is reciprocally related 
to environmental temperature Spring frogs do not survive adrenalectomy as 
well as frogs in other seasons possibly due to a form of stress arising during the 
breeding season Indeed the idrenalectomized animal is abnormally sensitive 
to every type of stress (4) 

To test whether the abnormal increase in water load of uncontrolled adrenal 
ectomized frogs served to alter the death point adrenalectomized frogs were kept 
over sphagnum moss wetted to a degree determined from the daily observation 
of individual body weights In this way body weights were fairly well controlled 
(F»g 1 cf Adolph ()j p 119) Cognizant of the susceptibility of adrenalectomized 
animals to many forms o* stress especially an increase (6 7) or a decrease (8 9) 
in water load it was surprising that both groups of frogs showed essentially the 
some duration of survival following adrenalectomy As a result of the latter 
studies (9) the conclusion is reached that the rate of water shift or of change in 
osmotic pressure is the more effective factor in this type of stress 

Coloration The horizontal bar above the curves (Pig 1) shows the mean 
postoperative time in days when an apparent darkening of the dorsal integument 
was observed in uncontrolled adrenalectomized frogs The mean time for the 
appearance of integumental darkening is the end of the second day Thereupon 
a succession of char at tenstic integumental color changes occurred in the following 
sequence green gray green gray brown gray and black Evidently Maes (1) 
statement ce changement de pigmentation n a pas 6t6 constant needs revision 
for adrenalectomized frogs given free aeeess to water and sufficient time to accrue 
a water load showed the characteristic sequence of color change Controlled 
adrenalectomized frogs darken though not beyond the gray brown (usually a 
gray green) stage for comparable illumination and background Darkening of the 
ventral integument xcurs simultaneously but of courac to a lesser degree than 
found on the dorsum The cause of the color change is unknown though it is 
related to water load since controlled adrenalectomized frogs do not show black 
ening Hence it is suggested that this characteristic color change is related to 
excessive water load which in some as yet unknown way affects the production 
of melanophore dispersing hormone (intermedin) by the pituitary 

Skeletal muscle Since it has been shown that there is a progressive increase 
in body weight of adrenalectomized frogs given free access to an aqueous environ 
ment and that part of this water is extracellular it is of interest to compare the 
water c on tent of skeletal muscles obtained from the four groups of frogs Pairs 
of sartonus muscles were rapidly excised blotted to remove excess water and 
weighed with a torsion balance by the same person The muscles were dried for 
18-22 hours at 105° C and dry weights were determined The mean percentage 
of water content for sartom of each group follows uncontrolled (84 6 * 0 4) and 
controlled (82 8 * 0 4) adrenalectomized frogs and their controls renal 

damaged (82 8 * 0 4) and unoperated (82 0 * 0 8) frogs A statistical com 
panson of the mean values of the first group of frogs with each of the remaining 
groups gives a decided significance (P<0 01) 

, Although sartom from the uncontrolled adrenalectomized frogs have gained 
1 8% in water content (P<001) the intact frog from which these muscles Were 
excised showed a net gain of 2)1% in water content (P<001) Thus while 
the skeletal muscles mtra and extra cellularly tend to absorb water after adrenal 
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ectomy the muscles are not the sole reservoir This is amply confirmed by the 
following observations When a water loaded uncontrolled adrenalectonnzed 
frog is pithed upon withdrawal of the needle there issues from the site of puncture, 
undoubtedly because of the pressure exerted manually in holding the frog a stream 
of fluid for a distance of ca 3 5 mm 



These results on frogs are in line with those on mammals (fl) and show that the 
lack of adrenocortical hormone results in an imbalance in the distribution of body 
fluids with an accompanying increase in the water content of the liver and the 
eviscerated carcass of rats (9) of skeletal muscles of rats (11) and frogs (12) and 
of enucleated red cells of dogs (13) cats (14) and rats (15) 
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SUMMARY 

Prom a study of slightly more than 1300 operated male grass frogs of which 
between 65% and 70% were adrenalectomized and the remainder were renal 
damaged ( snam operated) the following conclusions may be drawn 

1 Adrenalectomized frogs whose body weights are permitted to change ad 
lib%tum show a progressive increase in body weights when placed in a copious 
aqueous environment so that on the 7th and 12th days postoperatively there is a 
mean increase of 28% and 33% respectively 

2 The mean rate of increase in water load and the total water load absorbed 
following adrenalectomy in the frog is i function within limits of the available 
water free to enter the integument from the external environment 

3 At room temperature (17° 22° C) 07% of the adrenalectomized frogs 
die between the 7th ind 12th d lys postoperatively 

4 The duration of survival following adrenalectomy in the frog is independent 
of the total increase in water load Adrenalectomized frogs whose body weights 
were controlled to within * 1 5 g of their respective preopentivc mean values 
for body weights showed the same survival time statistically as did adrenal 
ectomized frogs whose body weights were uncontrolled 

5 As originally observed by Maes ( 1 ) these frogs showed mtegumuital black 
ening after idrenalectomy but contrary to Maes observation blackening is not i 
sporadic occurrence It is a function of the tot il inertase in water load following 
adrenalectomy for adrenalectomized frogs whose body water loads were con 
trolled failed to show integununtul blackening 
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OHIO S STATUS AS A GAME AND PUR PRODUCING 
STATE CORRECTION 

In the March 1950 issue of the Ohio Journai of Science I discovered the 
following errata m my article entitled Ohio as a Game and Fur Producing State ’ 
On page 91 tht last sentence under the heading of Mourning dove should appear 
as the second sentence under the heading Bob white quad Also Under Mourning 
dove the third sentence should read Like the bobwhite however the dove as a 
game bird in Ohio was given protection from hunting 1913 to 1917 (rather than 
1913 to 1947) and m the latter year was designated a song bird (Dambach 1948) 
My name although spelled correctly under the title of the article page 88 
nod the middle initial J in it rather than the correct initial L at the top of pages 
90 92 and 94 —Darnel L Leedy 



NOTES ON THE CHEMICAL COMPOSITION OP PARTHIAN 
COINS WITH SPECIAL REFERENCE TO THE 
DRACHMS OF ORODES I 1 

FARLE R CALEY, 

Department of Chemistry, 

The Ohio State University, 

Columbus, Ohio 

Over a thousand ancient coins of Greek and Roman origin have been assayed 
or analyzed, but only a few Parthian coins have been so investigated It might 
reasonably be expected, however, that the chemical investigation of the coins of the 
Parthian Empire would lead to results just as interesting as those that have been 
obtained from the chemical investigation of the coins of other ancient states 
Indeed, in view of our total lack of ancient literary information concerning the 
coins of this great eastern empire, it might be expected that the results of the 
chemical investigation of such coins would lead to results of relatively greater 
interest Furthermore, since the coins constitute the chief, and almost the only 
certain, archaeological remains of the Parthian Empire, any information that can 
be obtained from a chemical study of these coins will not only be a contribution 
to the obscure numismatic history of this empire but may be a contribution to 
its still more obscure economic history This paper contains a summary of what 
little has been done in the past on this subject, the results of chemical analyses of 
9ome Parthian silver and bronze coins, and interpretations of some of these results 

PREVIOUS WORK 

Pnor to the present investigation only 16 Parthian toms appear to have been 
investigated chemically in any way, and these were all silver coins that were 
analyzed by fire assay for their silver and gold content only The results of these 
assays are shown in Table I 

From these results it would seem evident that the earliest coins contain the 
highest proportions of silver, and that later coins, leaving out of consideration the 
one late tetradrachm, contain moderately high amounts There is no indication 
of any senous or progressive debasement in this senes of Parthian drachms such as 
occurs m the senes of denani of the Roman Empire These results also indicate 
that individual coins of some rulers differ considerably from each other in silver 
content The proportions of gold in these coins, though high from the standpoint 
of modern silver coinage practice, are similar to those m the silver coins of many 
other ancient states In light of the results of the present investigation, certain 
of these conclusions, which seem so obvious from the results of previous work, are 
actually not valid 

SOURCES AND IDENTIFICATION OF THE COINS 

With the exception of six drathms of Orodcs I, the coins analyzed in this 
investigation were purchased by the author from dealers here and abroad at various 
times The coins of Orodes I were presented to him for purposes of chemical 
study by Professor S H Weber, formerly Curator of Special Collections, Pnnceton 
University According to information supplied by Dr L C West, Curator of 
Coins and Medals, Princeton University Library, they came originally from a 
hoard of some 600 Parthian drachms accidentally dug up by a native worker in 
1023 in a small village near Ahar, 76 miles northeast of Tabriz, Persia 

The British Museum Catalogue of the Corns of Parthia, London, 1903, and 

‘Presented in part at the meeting of the Ohio Academy of Science, Granville, Ohio, April, 
1949 
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Head’s Histona Numorum, Oxford, 1011, were used as the principal authorities 
for the identification of the coins that were analyzed, due consideration being given 
to the uncertainties that still exist as to the proper attribution and dating of certain 
of the coins 


TABLE 1 

Assays or Parthian Silver Coins 


No 

r ’ 

Ruler 

r 

Date 

Fineness in Parts 
Prr Thousand 

Ag 

Au 

1 

Tmdates I, or 

248/247-311/210 B C 

946 



Arsaces, son of Tiridates I 

210-191 B C 



2 

Mithradates 1 

171-188 (?) B C 

923 

2 

a 

Mithradates 1 

171-188 (?) B C 

899 

5 

4 

Mithradates I 

171-188 (?) B C 

892 

2 

5 

Phraates II 

188-128/127 B C 

709 

3 

6 

Art&banoe 11 

88-77 B C 

864 

1 

7 

Artabanos II 

88-77 B C 

728 

2 

8 

Tindates II (?) 

26 B C 

611 

2 

9 

Orodes 11 

4-6 A D 

798 

2 

10 

Orodes II 

4-6 A D 


3 

11 

Gotarxes 

40/41-61 A D 


3 

12 

Gotaraes 

40/41-61 A D 

766 

2 

18 

Mithradates IV 

130-147 (?) A D 

| 749 

4 

14 

Volagases III 

185 A D 

334 

1 

16 

Volagases IV 

191-207/208 A D 

779 

3 

16 

Artabanos V 

213-227 (?) A D 

746 

4 


Notes to Table I 

a No 1 was assayed at the Prussian mint and the result was first published by A von Rauch 
In ZnUckrtft /Qr Numumaltk 1, 87 (1874) This com was attributed by von Rauch to 
Arsaces 1 probably on the basis of the inscription on it, but it is now believed that this 
ruler issued no coins On the assumption that the inscription was simply A PE AKOY 
it is here attributed to one of the two rulers listed In spite of thu uncertainty as to its 
exact attribution it is reasonably certain, at least, that this coin is the earliest ui the 
series here listed 

b The other coins were assayed at the Austrian mint and the results were first published 
by P Imboff Bhuner in his "Monnaies Grecques ’ Amsterdam 1883 p 474 The attnbu 
tions and dates are those given by B V Head in "Histona Numorum, Oxford 1011, pp 
818-823 A question mark indicates some uncertainty in attribution or date 
c All these coins were drachms except No 14 which was a tetradrachm Thu com was 
attributed by Imhoff Blumer to Volagases IV, but since it bore the date 407 in the Seleucid 
Era, this places it in the reign of Volagases III according to the system of attribution at 
present generally accepted 

ANALYSTS AND METHODS OF ANALYSIS 

The ax drachms of Orodes I were cleaned electrolytically before analysis 
and were analysed by the author The other silver coins and the bronze coins were 
not so treated and were analysed by Mr C D Oviatt under the direction of the 
author The author hereby thanks Mr Oviatt for his careful analytical work and 
the authorities of the Graduate School of the Ohio State University for a grant 
that enabled Mr Oviatt to do this work 

Before being analysed, the specific gravity of each of the silver coins was 
nfcasared at 25* C/25° C by the method of Archimedes The corns were next 
filed smooth and the specific gravities of the blanks were also measured by the same 
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method These blanks were then divided into samples of suitable size for analysis 
The specific gravities of the bronze coins were not measured, though samples were 
prepared for analysis in the same way 

For the analysis of the silver coins, accurately weighed samples of about a 
gram were treated with nitric acid for the separation of gold and tin The ignited 
and weighed residue from the nitric acid treatment was extracted with cold, dilute 
aqua regia to dissolve the gold, and the resultant solution was diluted and treated 
with either ferrous Btilfate or oxalic acid to precipitate the gold This gold was 
then collected on paper, ignited, and weighed By subtracting the weight of 
the gold from the weight of the residue, the weight of stannic oxide was obtained 
from which the weight of the tin was calculated In some experiments, as a check, 
the weight of the stannic oxide was also measured directly The filtrate from the 
separation of the gold and tin was treated with hydrochloric acid to precipitate 
the silver as chloride, this precipitate being collected in a filter crucible, (hied, and 
weighed in the usual way The filtrate from the separation of the silver was 
treated with sulfunc acid, and the solution was evaporated until fumes of sulfur 
tnoxide appeared After cooling, the residue was treated with water, and the lead 
sulfate was collected in a filter crucible, dried, and weighed Copper was 
determined by electrolysis in the filtrate from the separation of the lead, and 
from the small amount of lead dioxide collected on the anode and the previous 
weight of the lead sulfate, the total lead content was found The filtrate from the 
separation of the lead and copper was evaporated to small volume and treated 
with ammonium hydroxide solution to precipitate the iron, the precipitate being 
collected, ignited, and weighed in the usual way In the filtrate from the separation 
of the iron, nickel was precipitated with dimethylglyoxime and weighed in this 
form The filtrate from the separation of the nickel was treated to remove organic 
matter and examined for the presence of zinc with phosphate, the results being 
negative except for one coin which contained a sufficient amount for quantitative 
determination The coins were also examined for the presence of arsenic and 
sulfur, but the results were negative 

The procedure for the analysis of the bronze coins was similar except that the 
steps for the determination of gold and silver were omitted, neither being found in 
appreciable amount in any of tne coins Sulfur was found to be absent but arsenic 
was present in all but one For the determination of the arsenic a sample was first 
dissolved in concentrated mtnc and, the solution was evaporated to dryness, and 
the residue was baked to decompose the nitrates This baked residue was dissolved 
in concentrated hydrochloric acid, and the hydrochloric acid solution after adding 
ferrous sulfate, was distilled In the distillate, properly diluted, the arsenic 
was precipitated as arsemous sulfide with hydrogen sulfide This precipitate 
was collected in a filter crucible, washed first with water, next with carbon disulfide, 
and finally with ethyl alcohol, after which it was dried and weighed 

Thu u merely an outline of the methods of analysis, many necessary manipu¬ 
lative details being omitted for the sake of brevity Where sufficient material was 
available, duplicate determinations were made The closeness of most of the 
summations to 100%, as shown in the tables of results, is an indication, at least, 
of the generally satisfactory nature of these methods and of the experimental 
manipulation 


RESULTS OF MEASUREMENTS AND ANALYSES 

The results- of the specific gravity measurements are shown in Tables II, III, 
IV, and V The calculated figures for silver content from specific gravity shown 
in the second column of each of these tables are based upon the assumption that 
the silver m the coins was alloyed only with copper As shown by the chemical 
analyses (Table VI) this assumption u not correct, but copper u the usual and 
often the sole alloying metal in silver coins, and no other assumption appears 
possible in estimating the silver content of such corns from their specific gravities 
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alone In making the calculations the specific gravity of pure silver was taken as 
10 50 and that of pure copper as 8 90 The formula used for the calculations was 

SA-SA 

% Silver - - 100 

SA-StS, 

Where, on the same temperature basis for each, 

Si is the specific gravity of pure silver 
Si is the specific gravity of pure copper 
S„ is ttffe specific gravity of a given coin 

This formula is based upon the ideal relationship between specific gravity 
and composition in a binary alloy in which no change in total volume of the com- 

TABLE II 


Specific Gravity ah an Index of Silvbr Content 
Group I—Untreated Coini 


Coin 

No 

Specific 

Gravity 

Silver Content from 
Specific Gravity 

Silver Content 
by Analysis 

Difference 



% 

% 

% „ 

1 

10 20 

88 5 

04 2 

— 5 7 

2 

ft 05 

60 5 

02 0 

-23 4 

3 

10 00 

77 5 

00 6 

- 13 1 

4 

0 84 

62 5 

76 0 

—14 4 

5 

0 66 

A] 5 

74 3 

—22 8 

6 

0 02 

67 5 

73 4 

— 6 0 

7 

0 50 

47 0 

67 0 

—20 0 

8 

l 

0 34 

1 

31 0 

52 2 

—21 2 

A\e - -15 9 


TABLE III 


Specific Gravity as an Index of Silver Content 
Group II—Electrolytic ally Cleaned Coins 


Coin 

No 

Specific 

Gravity 

Silver Content from 
Specific Gravity 

Silver Content 
by Analysts 

Difference 



% 

% 

% „ 

1 

0 01 

67 0 

60 8 

—2 8 

2 

« 73 

56 0 

58 2 

-2 2 

3 

0 53 

43 5 

51 0 

-7 5 

4 

0 48 


47 3 

—7 3 

5 

0 38 

33 5 

43 1 

-0 6 

6 

0 42 

36 0 

41 8 

—5 8 
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ponents occurs on alloying Alloys of silver and copper fall in this class, and it 
has been shown experimentally that the silver content of modem coins may be 
closely approximated from their specific gravities.* No study appears to have 
been made before of the possibility of estimating the silver content of ancient 
coins from such measurements If applicable, this method of estimation would be 
very useful since ancient silver coins are often of such rarity and value that chemical 
* analyst not practicable However, because of the greater complexity of ancient 


.'Ksmunch, Dtnglers polyittk J 234, 065-578 (1877). 
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monetary silver and the possible presence of corrosion products on or in coins 
long boned in the ground, it might be expected that the method would be less 
certain than with modern coins 

Actually, as is shown in Tables II, III, IV, and V, large differences were found 
to exist between the silver content calculated from specific gravity and the silver 
content as determined afterwards by chemical analysis These discrepancies 
are most marked in the results on the untreated coins (Table II) These low results 
can not be ascribed to any deposit of soil or to any crust of oxidation products of low 
specific gravity on the surfaces of the coins, as they were metallic in appearance 
and at the most were but slightly tarnished It is likely that these coins, which 

TABLE IV 


Specific Gravity as an Index of Silver Content 
Group la—B lanks of Untreated Coins 


Blank 

No 

Specific 

Gravity 

Silver Content from 
Specific Gravity 

Silver Content 
by Analysis 

Difference 



% 

% 

% 

1 

10 35 

92 0 

04 2 

— 2 2 

2 

10 14 

80 5 

92 9 

—12 4 

a 

10 18 

82 5 

90 6 

— 8 1 

4 

10 05 

75 0 

76 0 

— 1 9 

A 

10 06 

75 5 

74 3 

+ 1 2 

a 

10 09 

77 5 

73 3 

+ 42 

7 

9 85 

03 5 

67 9 

— 4 4 

8 

9 63 

49 5 

52 2 

— 2 7 
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TABLE V 

Specific Gravity as an Index <x Silver Content 
Group 11a—B lanks of Cleaned Coins 


Blank 

No 

Specific 

Gravity 

Stiver Content from 
Specific Gravity 

Silver Content 
by Analysis 

Difference 



% 

% 

% 

1 

9 97 

70 5 

69 8 

+0 7 

2 

9 86 

64 0 

38 2 

+3 8 

3 

9 78 

59 0 

51 0 

+8 0 

4 

9 64 

50 5 

47 3 

+3 2 

5 

9 57 

46 0 

43 1 

+2 9 

6 

9 52 

42 5 

41 8 

+0 7 
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were obtained from dealers, had been cleaned mechanically However, as is shown 
in Table IV, considerably better agreement was found between the calculated silver 
content and the actual silver content of the cleaned blanks of these same coins 
This seems to indicate that the surface layers of the coins contained porous metal 
as the result of selective removal of base metal during bunal in the ground or that 
these layers contained corrosion products of low specific gravity as a result of inter¬ 
granular corrosion As shown by the results in Table III much better agreement 
was found between the calculated and actual silver content of corns of the same 
type that had been cleaned electrolytically, especially for the two having the 
highest silver content Apparently this cleaning procedure not only reduces 
visible surface oxidation products but reduces also the intergranular corrosion 
products below the surface, and in effect consolidates the metal Prom Table V 
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it will be seen that for the blanks of the electrolytically cleaned coins the Bilver 
content as calculated from the specific gravity was found to be actually higher 
than that found by analysis, which is another indication of the internal consolida¬ 
tion of the metal by electrolytic cleaning These higher results would be expected 
on compact metal of the composition found by analysis, by reason of the gold and 
lead present All these results seem to show that the estimation of the silver 
content of untreated ancient coins from their specific gravities is a very unreliable 
procedure, but that useful rough results may possibly be obtained by measure¬ 
ment of the specific gravities of electrolytically cleaned coins This whole question 
deserves extensive study 

The results of the chemical analyses of the coins are shown in Table VI On 
comparing the percentages of silver given in this table with the figures for the 
fineness of Parthian drachms given in Table I some interesting similarities and 
differences are apparent Both groups of results indicate that only m the early 
coins of this Parthian senes is the silver content of the coins really nigh, and that 
in most later coins it falls considerably below this high standard Though the 
figures of Table I indicate that it does not fall below 00%, the new results of Table 
VI shows clearly that it may fall nearly as low as 40% These new results are in 

TABLE VI 


Anai ysbs op Parthian Silver Coins 




Au 

% 

Cu 

% 

Sn 

% 

Pb 

% 

Pe 

% 

Ni 

% 

Zn 

% 

Total 

% 

1 

04 17 

0 11 

6 02 

0 26 

0 37 

0 05 

0 05 

none 

100 03 

2 

02 86 

IRil iB 

5 81 

0 08 

BPS 

0 04 

0 03 

none 

00 97 

3 

67 88 

0 27 

20 33 

1 54 

fit m 

0 04 

none 

none 

90 98 

4 

00 57 

0 27 

8 36 

0 08 

0 63 

0 03 

none 

none 

90 04 

5 

60 77 

0 42 

27 74 

0 75 

1 15 

0 02 

0 02 

0 10 

00 07 

6 

58 10 

0 53 

37 29 

1 20 

2 65 

0 02 


none 

99 97 

7 

50 07 

0 35 

43 97 

2 35 

2 34 

0 03 

HEW 

none 

100 03 

8 

47 29 

0 43 

40 10 

1 83 

1 41 

trace 

Bggfl 

none 

100 09 

0 

43 10 


52 26 

2 64 

1 51 

0 06 


none 

99 93 

10 

41 84 

0 34 

51 02 

3 44 

2 48 

0 04 

H32I 

none 

100 08 

11 

76 87 

0 38 

21 75 

0 34 

m**m 

0 04 

none 

none 

100 02 

12 

74 30 

0 27 

24 42 

0 27 

m&SM 

0 07 

none 

none 

99 87 

13 

73 33 

0 35 

24 16 

1 36 

0 86 

0 01 

none 

none 

100 07 

14 

52 05 

0 21 

44 52 

1 16 

1 41 

none 

0 03 

none 

99 38 


Attributions and Dates 
Nos 1 and 2 Mithradatcs I 171-138 (?) B C 
No 3 Smatrucea 77-70 B C 
No 4 Phraates III (?) 70-57 B C 

Nos A to 10 inclusive Grades I 57-38/37 B C 
No 11 Gotarzea 40/41-51 A D 
No 12 Vardanes I 41/42-46 A D 
No 13 Volagases II 77/78-146/147 A D 
No 14 Volagases V 207/208-221/222 (?) A D 

direct contradiction to certain general statements that have been made in regard 
to the fineness of the Parthian silver coinage For example, Burns* states that 
the high initial standard continued with httle alteration down to the end of the 
Parthian Empire in 227 A D However, os far as the present results show, the 
issue of really base silver drachms was confined to the reign of a single ruler, Orodes I 
of the period 57-38/37 B C It will be seen that in three of the cox coins analysed 
the silver content is below 50% The average silver content of the six is only 
5^69% Tins is in marked contrast to the high silver content of 90 57% m a 

■Burn*, A R Money and monetary policy in early time* New York, 1027, p 164 
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com (No 4 of Table VI) of an immediate predecessor of Orodes I and to the gen¬ 
erally high silver content of the coins of all his predecessors Evidently a maned 
debasement of the silver coinage occurred during the reign of this ruler The fact 
that the silver content of the coins of Orodes I is spread over a considerable range 
is not only a sign of debasement but is a sign of progressive debasement during 
his reign It is obvious, as a general rule, that when no debasement occurs during 
the reign of a ruler his individual coins selected at random will not only be of 
high standard but will differ little from each other in fineness, but that if debase¬ 
ment of the coinage begins and continues during a reign such individual coins will 
differ considerably from each other in silver content Some illustrative data are 
shown in Table VII This table is derived from Tables I and VI, and shows the 
range of silver content and average silver content of all Parthian silver coins 
of which two or more of a given ruler have now been assayed or analysed It is not 
claimed that these figures are very reliable since so few individual coins of each 
ruler have been analyzed The data baaed upon only two determinations are 
especially open to question However, these are the only such figures possible at 
present, and they at least appear to give significant indications It will be seen 
that the percentages of silver in the five coins of Mithradates I range over only 
5%, whereas in the six coins of Orodes I they range over 28% Then in the three 
coins of Gotarzes the range is again only 5%, with the coins of the other two 
rulers in intermediate positions In the group as a whole a consistent inverse 

TABLh VII 

Range of Silver Content and Average Silver Content 
of Coins of Certain Parthian Rulers 


Ruler 

Date 

No of 
Coins 

Range in 
Silver 
Content 

% 

Average 

Silver 

Content 

% 

Mithradates I 

171-138 (?) B C 

5 

5 0 

91 7 

Artabanos II 

88-77 B C 

2 

12 6 

79 1 

Orodes I 

57-38/37 B C 

6 

28 0 

51 7 

Orodes II 

4r-8 A D 

2 

17 6 

71 0 

Gotarses 

40/41-51 A D 

3 

5 0 

77 6 


relationship exists between range and fineness Apparently the debasement 
of the coinage dunng the reign of Orodes I was followed by considerable improve¬ 
ment during the reigns of the succeeding rulers, though the original high standard 
was never again restored 

The percentages of gold shown in Table VI are in approximate agreement 
with the fineness figures of Table I In the analyses of Table VI the average 
percentage of gold is 0 33, and in the assays of Table I the average gold content 
in terms of percentage is 0 28 There is a greater discrepancy in the ratios of gold 
to silver m the results of the two tables, but this lack of exact agreement may be 
ascribed to the difference in the methods of determining the gold It is likely that 
the present results are more accurate As compared to those of modem silver, 
the proportions of gold in Parthian coinage silver are very high, but such propor¬ 
tions oi gold are characteristic of ancient silver in general The gold in the 
Parthian coinage silver was evidently present as a mere fortuitous impunty that 
accompanied the silver, and it varied considerably in proportion in accordance 
with the source of the silver and the details of its metallurgical treatment It 
seems improbable that ancient metallurgists had any means of separating these 
small proportions of gold from silver, or that they were even aware that their silver 
contained gold in such proportions 
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As the figures of Table VI show, copper is the main alloying component of 
Parthian coinage silver That it was introduced into the alloy as the metal itself 
is very improbable as will appear freon a consideration of the proportions of tin 
and lead in the coins 

Though the percentages of tin are not very high numerically, being above 3% 
in only one coin, they are nevertheless very high for ancient silver They are 
generally higher in the debased silver coins of Orodes I than in the other coins that 
were analysed, especially the earlier coins of high silver content Tin, when not 
absent entirely, is usually present in ancient coinage silver to the extent of onlv 
a few hundredths or tenths of a percent In a senes of sixteen ancient Greek 
silver coins analysed by Bibra, 4 three were found to contain a trace of tin, the 
others none, and m a senes of twenty-two Roman Imperial silver coins, many of 
them debased, which were analyzed by this same investigator, tin was either 
absent or present as a mere trace in eleven, the highest proportion found being 

TABLE VIII 

Analyses of Greek and Roman Silver Coins Similar 
to the Coins ot Orodes I in Fineness 


Ag 

Au 

Cu 

bn 

Pb 

Fe 

Ni 

% 

% 

% 

% 

% 

% 

% 

73 00 

0 25 

23 04 

none 

l 35 

trace 

none 

56 76 

l 81 

40 63 

none 

0 75 

0 23 

trace 

64 03 

0 15 

43 80 

0 20 

0 75 

0 11 

0 07 

43 07 

0 10 

55 26 

0 21 

0 31 

trace 

0 16 

43 41 

0 72 

64 60 

none 

trace 

0 07 

0 21 

40 66 

0 17 

58 70 

0 10 

0 13 

0 24 

none 


TABIT IX 

Analyses of Greek silver Coins ot Very High PinenE99 


a* 

Au 

Cu 

Pb 

Fe 

Ni 

% 

% 

% 

% 

% 

% 

00 40 

truce 

none 

0 46 

trace 

none 

00 10 

0 34 

none 

0 13 

trace 

none 

00 09 

trace 

none 

0 40 

trace 

none 

00 07 

trace 

trace 

0 43 

truce 

none 

08 98 


none 

0 63 

trace 

none 


0 71% and the average only 0 13% The analyses In Table VIII show his results 
on coins having about the same range of silver content as the coins of Orodes I 
According to the analyses of Bibra, tin is likely to be absent especially from coins 
of very high silver content This appears to be confirmed by some more recent 
analyses by Elam 1 which are shown in Table IX Apparently tin was absent 
from all these coins of very high fineness, or else the analyst did not think it worth 
while to determine the small amounts that could have been present The absence 
of tin from all such coins is what might be expected from its usual absence from 
deposits of silver ores In general, then, tin is not normally associated with the 
silver of ancient coinage alloys, and there is no reason to believe that the Parthian 
coinage alloys were exceptional in this respect It seems very probable, therefore, 
that most of the tin in the Parthian alloys was introduced along with the copper 

4 4 $ibra, E voo Ueber alte Eisen und Silber-Funde Numbers and Leipzig, 1873, 
PP 87, 40 

‘Elam, C F J Inst Metals 46, 67-68 (1831) 
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Similarly, the percentages of lead shown in the analyses of Table VI, especially 
in the coins of Orodes I, are unusually high for ancient coinage silver, as may be 
seen by comparing these percentages with those shown m Tables VIII and IX 
All these percentages are further compared in Table X, where it will be seen to 
what extent the proportions of lead m the coins of Orodes I are abnormally high 
Evidently a fairly constant small proportion of lead is almost always present in 
ancient fine silver, apparently as a residue from the imperfect cupellation of 
argentiferous lead, but the proportions of lead in the debased coins of Orodes I are 
so abnormally high that it seems necessary to conclude that only part of this lead 
was introduced into the alloy along with the silver and that the rest was introduced 
along with the copper 

The small percentages of iron shown in the analyses of Table VI are probably 
without much significance, as iron is almost a universal accidental impurity in 
ancient metals and alloys However, as shown by the 'inalyses of Table IX the 
iron content of ancient silver coins of very high fineness is usually very small, so 
that it might well be that the noticeably larger proportions found in these Parthian 
coins were introduced into the alloys along with the copper rather than with the 

TABLE X 

Comparison of Coins of Orodes I with Earlier Parthian Coins and with Certain Greek 
and Roman Coins in Respect to Silver Content, Lead Conti-nt, and Ratio 
of Lead Content to Silver Content 


Group 


Ak 



Pb 

Ratio of 



% 



% 

Pb to Ag 

Parthian Coma Prior to Orodes 1 

Max 

- 94 

17 

Max 

= 0 U2 

Max 

- 0 014 


Mm 

- 67 

88 

Mm 

- 0 37 

Mm 

- 0 004 


Av 

- 80 

37 

Av 

-= 0 69 

A\ 

- 0 008 

Coma of Orodes l 

M ix 

- 00 

77 

Max 

- 2 65 

Mix 

- 0 059 


Min 

- 41 

84 

Min 

- 1 15 

Min 

- 0 016 


Av 

- 01 

09 

Av 

- 1 92 

Av 

- 0 039 

Greek and Roman Coins of Similar Fineness 

Max 

- 73 

96 

Max 

- 1 85 

Max 

- 0 025 


Min 

- 40 

66 

Mm 

— trace 

Min 

- 0 000 


Av 

- 52 

28 

A\ 

- 0 63 

Av 

- 0 010 

Greek Coins of Very High Fineness 

Max 

- 99 

40 

Max 

- 0 63 

Max 

- 0 006 

Min 

« 98 

98 

Mm 

- 0 13 

Min 

- 0 001 


Av 

- 90 

14 

Av 

* 0 41 

Av 

- 0 004 


silver It is still more likely that the small proportions of nickel shown in the 
analyses of Table VI were introduced with the copper rather than the silver 
In these analyses nickel is invariably present in the coins of very high copper 
content (over 35%) but absent from more than half the others Furthermore, the 
analyses cited in Tabic IX indicate that nickel is not normally associated with 
ancient silver, and this same lack of association is apparent from other analyses 
of ancient silver coins of high fineness The small proportion of zinc found in one 
coin (No 5) is in all probability a mere accidental impurity that was introduced 
along with the copper Neither arsenic nor sulfur in weighable amounts was 
found in any of these silver coins 

The results of the analyses of the bronze coins are shown in Table XI These 
are apparently the first analyses of any land of a Parthian bronze object that have 
been reported It will be seen that the two earliest coins are very similar to each 
other in composition, and that the two coins of Orodes I are also very similar to 
each other Larger differences exist m the composition of the two coins of Sina- 
truces, but they are similar to each other in the proportions of lead they contain, 









EARLE R CALEY 


Vd L 


lie 


and their lead content clearly groups them together as distinctly different from 
the earlier and the later corns. These similarities in the composition of coins issued 
in the same reign seem to indicate the existence of at least some standardisation 
and control in the preparation of the bronze coinage alloys 

Though these coins viewed as a whole are not very different in composition 
except in lead content, this one difference is very marked The relationships of 
the proportions of the main components of the alloys to each other are perhaps more 
reamly evident from the ratios of the percentages, shown m Table XII, than from 
the percentages themselves For the coins of Sinatruces and of Orodes I these 
ratios were calculated from the average percentage figures for each pair of coins 
It will be seen that in the two earliest coins the ratios of the components are essen¬ 
tially the same, and that in the group as a whole there is little change in the ratio 

TABLE XI 

Analyses of Parthian Bronze Coins 


No 

Cu 

% 

Sn 

% 

Pb 

% 

Fe 

% 

Nt 

% 

Ab 

% 

Total 

% 

1 

88 04 

0 72 

3 88 

mem 

0 07 

0 20 

WTm 

2 

89 54 

6 97 

3 18 


0 08 

0 11 


3 

88 31 

4 71 

6 60 


0 18 

0 05 


4 | 

83 00 

7 24 

8 M 

0 04 

0 07 

none 


5 

82 19 

5 17 

12 03 

0 08 

0 10 

0 24 

KiaH 

6 

80 09 

0 08 

12 66 

0 04 

0 08 

0 21 

BH 


Attributions and Dates 
No 1 Mithradates I 171-138 (?) B C 
No 2 Mithra da tea II 123-88 B C 
Nos 3 and 4 Sinatruces 77-70 B C 
Nos 5 and 0 Orodes I 57-88/37 B C 

TABLE XII 

Ratios of Main Components in Parthian Bronze Coins 


Period B C 

Ratio of Sn to Cu 



171-138 (?) 

0 08 

0 04 

0 6 

128-88 

0 08 

0 04 

0 5 

77-70 

0 07 

0 09 

1 3 

57-88/37 

0 07 

0 15 

2 2 


of tin content to copper content The most striking and significant fact is the 
progressive increase in the ratios of lead content to copper content and of lead 
content to tin content This same sort of chronological change in these ratios, 
with the ratio of tin content to copper content remaining relatively constant, 
has been previously observed in various senes of Greek bronze coins, and has been 
explained as being the result of the remelting of old worn bronze coins of previous 
issue with lead in order to obtain metal for the issue of new coinB• However, the 
lead content of these Parthian coins is generally lower than that of contemporaneous 
bronze coins issued elsewhere m the ancient world, even in localities dear Parthia 
This is illustrated by the analyses hated in Table XIII of a senes of coins Struck in 
Syria. 7 In this one respect, at least, Parthian bronze coins of the penod covered 
by the analyses have a composition that is distinctive 

R The Composition of Ancient Greek Bronze Coins Philadelphia, 1980 
fprom Table XVIII, pp 92-98 of the work cited in Reference 8 
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The percentages of the various impurities listed in Table XI are similar to those 
generally found in ancient coinage bronze The mclcel content is noticeably higher 
than in most ancient coinage bronze of the same period, and this may be of some 
significance as a distinctive characteristic Though there appears to be some 
systematic variation in the arsenic content from one reign to another, this is 
probably fortuitous, as the arsenic content cf ancient coinage bronze, like the iron 
content, usually vanes in an erratic manner, thus indicating that both are mere 
accidental impurities Neither zinc nor sulfur, often present in ancient coinage 
bronze, was found in any of these Parthian coins 


THEORY OF DEBASEMFNT OF THE DRACHMS OF ORODES I 
In the preceding discussion of the analytical results it was shown that nearly all 
the tin, iron, nickel, and part of the lead, were introduced, m all probability, into 
the debased silver coins of Orodes I along with the copper Such a mixture in the 
approximate proportions indicated by the analyses would constitute a bronze 
Consequently, it may logically be inferred that the debased coinage silver of 

TABLE XIII 

Analyses op Syrian Bronze Coins 


No 

Cu 

Sn 

Pb 

Fe 

Ni 

Zn 

An 

s 

Total 


% 

% 

% 

% 

% 

% 

% 

% 

% 

1 

88 72 

8 64 

2 66 

m 

■ 

none 



100 03 

2 

90 80 

6 62 

2 26 

BfSfl 


none 



99 91 

3 

80 12 

6 18 

13 12 

Bl 





99 94 

4 

80 84 

6 94 

11 84 

BSifl 



l 32 


100 06 

5 

64 32 

4 07 

31 70 

■tufl 

none 

none 

trace 


100 11 

6 

67 13 

7 62 

24 90 

m 

0 02 


0 10 


99 92 


Attributions and Dates 


No 

1 

Antiochua II 

261-240 B C 

No 

2 

Antiochus III 

222-187 B C 

No 

3 

Seleucus IV 187-176 B C 

No 

4 

Demetrius II 

146-138 B C 

No 

6 

Antiochus VIII 

121 B C 

No 

6 

Antiochus VIII 

114 B C 


Orodes I was manufactured by alloying silver of good quality with bronze Further¬ 
more, the composition of this bronze could be calculated closely from the results 
of Table VI providing the composition of this silver were known Though there 
seems to be no way to find out the exact composition of this silver, certain plausible 
assumptions as to its composition may be made These are A That it was 
fine silver of the highest quality known in the ancient penod, and that its com¬ 
position was about the average of the analyses shown in Table IX B That 
it was Parthian coinage silver of high quality obtained by melting together worn 
coins of earlier reigns, and that its composition was about that of the average of the 
analyses of Coins 1, 2, and 4 of Table VI C That it was Parthian coinage silver 
of lugh quality produced mostly by melting down coins of the reign immediately 
preceding that of Orodes I, and that its composition was about that of Coin No 4 
of Table VI In view of the usual practice in mints, assumptions B and C seem 
more likely than A, and possibly C is more likely than B Shown in Table XIV 
are the results of calculations, based on these three assumptions, of the probable 
composition of the bronze used in producing the coinage alloy for each of the six 
coins of Orodes I In making these calculations the gold was counted with the silver 
and no allowance was made for preferential loss of components of the bronze by 
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oxidation or volatilisation dunng the melting of it with the silver Actually, 
the calculated figures would not have differed materially if allowance had been 
made for various small losses that could have occurred in this way It will be 
seen that the three sets of figures for each coin are similar to each other, in the 
proportions of the mam components at least, regardless of which assumption is 
made as to the composition of the silver that was debased Hence the exact 
composition of this silver is not a matter of great importance for estimating the 
essentml composition of this bronze In general, as shown by the closer absolute 
and relative correspondence of the figures based on the three assumptions, the 
greater the degree of debasement the less the importance of the exact composition 

TABLE XIV 

P bob able Composition op the Bronze Used in Debasing the Coins of Orodes I Calculated 
on Three Possible Assumptions as to the Composition of the Alloy That Was Debased 


Coin 

No 

Assumption 

l 

Cu 

% 

Sn 

% 

Pb 

% 

Pe 

% 

Ni 

% 

5 

A 

94 03 

2 55 

2 68 

0 07 

0 07 


B 

04 57 

2 63 

2 80 

none 

none 


C 

03 08 

3 03 

2 90 

none 


0 

A 

no 93 

3 07 

5 88 

0 05 



B 

90 63 

3 19 

0 10 

none 



C 

90 tfl 

3 42 

6 33 

none 


7 

A 

90 66 

4 as 

4 39 

0 06 



B 

90 43 

5 08 

4 47 

0 02 



C 

90 10 

5 28 

4 55 

0 02 


8 

A 

94 11 

3 51 

2 32 

none 

1 


B 

94 12 

3 62 

2 22 

none 

0 04 


C 

93 91 

3 76 

2 27 

none 

0 06 

9 

A 

92 79 

4 69 

2 36 

0 09 

0 07 


B 

92 73 

4 86 

2 29 

0 06 

0 06 


C 

02 54 

4 98 

2 32 

0 08 

■ 

10 

A 

89 94 

5 96 

4 00 

0 07 



B 

80 72 

6 10 

4 03 

0 04 

iisBiivKii 


C 

89 49 

6 33 

4 08 

0 06 

0 04 

All 1 

Max 

94 63 

6 33 

6 33 

0 09 

0 09 


i Min 

89 49 

2 55 

2 22 

none 

none 

i 

Av 

91 97 

4 28 

3 67 


0 05 

9 and 10 

Max 

92 79 

6 33 

4 08 

WfM 

0 08 

only 

Mm 

89 49 

4 69 

2 29 

KB 

0 02 


Av 

91 20 : 

5 50 

3 18 

1 0 07 | 

0 05 


of the silver Though there are considerable differences in the calculated com¬ 
positions of the bronze used in the manufacture of the alloys for the individual 
coins, these compositions viewed as a whole are not radically different Because 
of the lesser importance of the exact composition of the stiver, and the greater 
accuracy of the computations, especially as regards the figures for the minor 
components, the figures calculated for Coins 9 and 10 are probably more reliable 
than the others The average figures for these two coins, shown at the bottom 
of Table XIV, may be taken as representative of the probable composition of the 
breOsd that was used in producing the debased silver drachms of Orodes I 
















No 3 


CHEMICAL COMPOSITION OP PARTHIAN COINS 


110 


The source of this bronze may have been earlier Parthian bronze coins It seems 
significant that the average figures calculated for Coins 9 and 10 are similar to the 
analytical figures for the bronze coins of Mithradates I and Mithradates II given 
in Table XI Bronze of the composition of the bronze coins of Orodes I, either 
in the form of the coins of this ruler or in the form of bulk metal, evidently was not 
used m producing his debased silver coins Furthermore it is improbable that 
bronze having the composition of the bronze coins of Sinatruces, or bronze coins 
of this ruler, could have been used for the purpose Only one principal qualitative 
discrepancy exists between the calculated composition of the bronze used for 
debasing the silver coins of Orodes I and the analytical figures for the two early 
Parthian bronze coins This is the presence of arsenic in these coins However, 
it is entirely possible that the arsenic in the bronze coins was completely oxidized 
and volatilized on remelting and that as a consequence none was incorporated in 
the debased silver 

That bronze in the form of coins, rather than in any other form, was used m 
debasing silver for the production of the drachms of Orodes I is probable It is the 
usual practice in mints to obtain most of the metal for the issue of new coins by 
melting down earlier ones, especially if these are worn, and at the time of Orodes I 
it is almost certain that most of the bronze coins of Mithradates I and Mithradates 

' TABLE XV 

Correlation Between Analytical Figure* on Composition Debased Silver Coins of 

Orodes I and Theoretical Figures 


Com 

No 

Source of 
Figures 

% 

Au 

% 

Cu 

% 

Sn 

% 

pb 

% 

Fe 

% 

Ni 

% 

0 

Analysis 


0 33 

52 20 

2 04 


mm 

0 04 


Calculation 


0 13 

51 32 

3 32 


in 


10 

Analysis 

41 84 

0 34 

51 02 

3 44 





Calculation 

41 84 

0 13 

52 45 

3 41 

Hi 

HH 

0 04 


II still in circulation were in poor condition Furthermore, the bronze coins of these 
two rulers are of larger diameter and greater weight than the bronze coins issued 
by later rulers, and this could have been an additional reason for withdrawing 
these particular coins from circulation and using them as a source of metal 

In Table XV are shown the results of calculations on the composition of the 
debased silver that could have been produced by melting bronze of the average 
composition of the coins of Mithradates I and Mithradates II with silver of the 
composition of Coin 4 of Table VI to produce alloys having the silver content of 
CoinB 9 and 10 of Table VI In making these calculations it was assumed that all 
the arsenic was volatilized from the bronze, and an allowance was made for a 
loss of 10% of the tin and lead by preferential oxidation in the process of remelting 
and alloying The degree of debasement for Com 9 is 52 41% and for Com 10, 
53 80% It will be seen that there is substantial agreement between the actual and 
the theoretical figures On the whole, therefore, it does not appear at all unlikely 
that the metal for the debased drachms of Orodes I was made by melting down 
silver coins of his immediate predecessor, or more than one predecessor, with early 
Parthian bronze coins 

On the basis of present knowledge, serious debasement in the long senes of 
drachms issued by the rulers of Parthia occurred only during the reign of Orodes I 
Though such causes as the dishonesty of mint officials, a senes of internal economic 
enses, or the effect of monetary changes in other countnes may account for this 
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debasement, no historical evidence in support of any such causes appears to exist 
The real cause may have been military conflict between the Parthian and Roman 
empires, which not only first occurred during the reign of Qrodes I but occurred 
repeatedly dunng his reign 1 Analogous conflicts, both in ancient and modern 
times, have often resulted in the debasement of the coins of at least one of the 
combatants The prolonged warfare between the Parthians and the Romans 
dunng his reign may have led to a need for a greatly expanded coinage or have 
caused other economic changes that made debasement of the coinage a necessary 
consequence Moreover, it seems significant in support of this as a fundamental 
cause that the end of this warfare coincided with the end of the reign of Orodes I 
and that after his reign there was an era of peace between the two empires that 
lasted nearly a century If the debasement of the coins was caused directly or 
indirectly by this warfare, the nse in the fineness of the corns of the successors of 
Orodes I may plausibly be explained by the succeeding long penod of peace 
Though the Parthians were later engaged in other warfare with the Romans, and 
probably fought other peoples at various times, these other conflicts may not 
have been on such a scale as to affect seriously the economy of the Parthian Empire, 
and for that reason did not lead to the debasement of the coinage Generally 
speaking, the debasement of a coinage is often an index of warfare so intense or 
prolonged that the economy of a country is seriously altered In conclusion, 
therefore, it does not seem improbable that the fundamental cause of the debase¬ 
ment of the coins of Orodes I was the warfare known to have occurred between the 
Parthian Empire and the Roman Empire dunng the reign of this ruler 

•Sykes, Sir P A History of Persia London 1930, Vol I, pp 340-369 
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HEALTH CONDITIONS IN THE MORAVIAN INDIAN MISSION 
OF SCHONBRUNN, IN THE 1770V 

AUGUST C MAHR, 

The Ohio State University, 

Columbus, Ohio 

In May, 1772, on a plateau above, and quite near to, the Tuscarawas River, in 
eastern Ohio, there was founded the Moravian Indian Mission of Sch6nbrunn by 
the well known Missionaries, David Zeisberger and John Heckewelder They 
were accompanied and competently advised by the Rev John Ettwein, a man with 
an unusual gift of organization They had moved to the new mission ate on the 
Tuscarawas from Langundo-Utenunk ( Fnedensstadt ), a short-lived mission settle¬ 
ment on the Big Beaver, in northwestern Pennsylvania, at the express invitation 
of the Lenni Lenape king, Netawatwes, who desired to have the wholesome influ¬ 
ence and example of a Moravian mission community as near as posable to its 
capital town of Gekelemukpechflnk (Newcomerstown), where to his growing 
dismay the excessive use of liquor had been increasingly corrupting the physical 
and moral Abie of men and women alike 

Close to the beginning of the first of the Misaon Dianes from Schdnbrunn, 
such as were dispatched at regular intervals to the mother church, at Bethlehem, 
Pennsylvania, David Zeisberger remarks about a family of ten poBtulants for 
admission to the Moravian community that “m externals” they were “very 
poor, and sickly besides, as the Indians generally are when they come to us, until 
they have learned to live in a well regulated manner” (1) In part, the physical 
misery of this particular family may have been caused by the famine widespread, 
according to ample documentary evidence, among the Indians, in 1772 Zeia- 
berger’s remark, however, that the Indians, generally, were impoverished and 
stcldy when they came to the Moravian missions, is obviously based on experience 
gained prtor to his coming to Ohio, or he could not have known as yet that their 
condition improved, once that “they have learned to live in a well regulated 
manner,” that is, under Moravian misaon discipline After mentioning their 
lack of physical endurance in “agricultural or other manual labour,” John 
Heckewelder (2) confirms Zcisberger’s observation in the following woids 

“Those who have been brought up to regular labour, like ourselves, 
become robust and strong and enjoy good health Such was the case 
with the Christian Indians in the Moravian settlements ” 

This statement follows a paragraph in which he calls “the Indians in 
general a strong race of men” capable of carrying record loads for hours and over 
great distances The two examples, however, which he cites for it, suggest 
observations made in misaon environment 

From the evidence cited, and from some more here not adduced, it appears 
that, to a great extent, the Indian population of the Moravian nusuons was made 
up of people who sought the misaons in a condition of despondency, economical 
and physical rather than spiritual, yet, there are outstanding cases on record, 
in which the converts had been in no distress whatsoever, economical or otherwise 
Since the rate of recovery, as a result of misaon life, apparently was very high, 

‘Paper read before the Anthropology Section of The Ohio Academy of Science at the annual 
meeting, in Ami, 1949, at Granville, Ohio It reports part of the research work done by 
Dr Mahr for The Ohio State Archaeological and Historical Society in connection with the 
restoration of the Moravian Mission town of Schdnbrunn The Society contemplates a 
detailed publication of these studies when completed 
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there is good reason to assert that the Moravian mission atmosphere made for 
better health conditions than those m the surrounding heathen area Zeisbeiger’s 
and Heckewelder’s mission diaries and other writings contain the data 

They also show that the locality of Sehdnbrunn was far from being a health 
resort, despite the excellent drinking water from the Beautiful Spring, despite 
its fertile soil, and despite its favorable geographic situation, in general Whoever 
knows the Sehdnbrunn scene understands why it was badly infested with fevers 
At the very foot of the Sehdnbrunn plateau there was the lagoon, a swampy mean¬ 
der loop of the Tusacarawas River It was the ideal breeding place of a merry 
assortment of mosquitoes, including the genus Anopheles some species of which 
are notorious as the transmitters of certain types of malarm In fact, the 
mosquitoes hatch, in the lagoon, even today, although the disease itself has dis¬ 
appeared for quite some time from the Tuscarawas and Muskingum valleys In 
the 1770’s, however malaria was one of the scourges of both whites and Indians, 
at Sehdnbrunn, while Gnadenhutten, likewise founded in 1772 about ten miles 
downstream from Sehdnbrunn, but in a less swampy area, had little malaria 
With the exception of one entry (Oct 22, 73), the Gnadenhtitten mission diaries, 
when referring to malaria, tell of repeated incidences, even of epidemic character 
at Schonbrunn and so, of course, do the Sch6nbrunn dianes 

Zeisberger (3) writes about the mosquitoes at Schdnbrunn that they "are 
found in woods in summer time in great numbers,” they "sting, and a night in the 
forest would be intolerable without the smoke of a fire They are particularly 
annoying in changeable weather ” Superfluous to say, this was written with no 
reference to malana, the dependence ot which on transmission by mosquitoes was 
not discovered until late in the 19th century Up to that time, it was commonly 
held that the so-called miasmatic air in certain swampy regions, such as Schdn¬ 
brunn, caused these fevers whose periodic incidence had long been known but 
could not be explained 

All malana attacks recorded m the mission dianes fall within the months of 
July, August, September, and October Under September 28, 1772 (4), Zeisberger 
wntes, as follows 

"Many of our people [that is, Indian converts, ACM] have suffered 
attacks of fever, which is very common here at this time of the year ” 

1773 was an especially bad fever year On August 18, 1773 (5), Br Schmick, the 
Missionary at Gnadenhutten, makes this entry 

‘[We] left by water for Schdnbrunn, where we found Sr Jungmann in 
bed suffenng from chills and her husband still fagged out and weak from 
having had the same sickness " 

Under August 19, he continues, as follows 

" we visited the Brethren and Sisters [the converts] there [at 
Schonbrunn] in their houses and cabins and found many who had chills ” 

Still referring to Schdnbrunn, Schmick writes, under September 21 (6) "Br 
John Jungmann had another attack of fever,” and, on September 22 

"This evening, Br Jungmann suffered an attack of chills Bathseba [an 
Indian convert, ACM] prepared at once some Beson (usually a concoction 
made of herbs and/or roots) or mediane for him to drink, which he took 
gladly ” 

Br and br Jungmann, the Missionary couple at Schonbrunn, each had a very bad 
case of it 1 ) Under September 30, 1775, Zeisberger made this entry in the 
Schdnbrunn Diary (7) 


"According to SD 0 (July 24 73) Jungmann muil have contracted the fever early m July, 
17^ On September 1, he is reported to have “quite recovered from his fever'\ a recovery, by 
the way which did not last very long In the same entry, the Diarist remarks that, ''since 
yesterday,' August 31 'his wife likewise has been in bed with fever M 
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“ Br Jungmann, who has had fever for some time, has become worse 
and was obliged to take to his bed, ” 

Zeisberger’s entry of October 22, 1775 (8) contains the interesting statement, that 
“Sr Jungman has for quite some time been suffering of three-day 
fever ” 

That clearly marks her case as a tertian malaria {Plasmodium vtvax) in which the 
game toe ytea erupt from the red corpuscles every 48 hours Zeisberger adds that 
she “had severe pains in the side today,” indicating that either her spleen or liver, 
or both, had become affected 

“After blood-letting,” he concludes, “and application of medicinal 
remedies, she improved during the following days, the fever left her and 
she was quite restored ” 

Her husband’s case, who, in 1773, is on record of having suffered attacks only 
one or two days apart (September 10, 21, 22), may have been a case of sub-tertian 
malaria {Plasmodium falciparum) characterized by more frequent, irregularly 
spaced attacks, or it may have been a case of a double infection, on two successive 
days, with PI vtvax Dr Ernest Carroll Faust') has expressed himself in support 
of this latter possibility, adding the following remark 

^"Actually we know that under controlled conditions of experimental 
vivax infection in man there is at times a daily episode of chills and 
fever, the so-called ‘malana dupbeata’ " 

Finally, there is a remote possibility of Jungmann’s case having been a mixed 
infection by PI vtvax, causing tertian fever, and PI malartae, quartan fever, when 
overlapping, the result may be daily, or irregularly spaced, attacks such as m 
sub-tertian malana Dr Faust states that PI malartae 

“may have conceivably been present in the Muskingum Basin at that 
time, although the distnbution of this malana parasite in the Untied 
States within the last 50 years or more has been south of the Ohio River ” 

On the assumption that the mosquito population of the region has not sub¬ 
stantially changed since the 1770’s, there are two species of Anopheles to be con¬ 
sidered as probable transmitting agents of malana at that time Anopheles punch- 
pennts Say, and 4 quadnmaculatus Say (8a) Dr Faust gives the following 
opinion 

“Although Anopheles punchpennts has been found infected in nature, 
it is much less antnropophilic than 4 quadnmaculatus Since the latter 
species has in recent years been present in Ohio, it is likely that it 
occurred in the same area in the 1770’s Therefore it seems probable 
that the major part of malana in those days may justly be attnbuted to 
the species quadrmaculatus ” 

According to Heckewelder (9), the abonginal remedies applied m the treatment 
of “fevers" were, internally, emetics, and, externally, bleeding and sweating 
There is ample evidence that the Moravian Missionanes freely and gladly made 
use of the medical lore of their converts, no less than did the Indians themselves, 
and with satisfactory results, at that The Indian method of bleeding, such as 
practiced on Mrs Jungmann, is desenbed by Zeisberger (10), probably from 
personal experience, in the following words 

• 1 For blood-letting they use flint or glass Of either they break off little 
fragments until a piece is secured that suits the purpose This is fixed to 

'In a personal letter of May 17 1040 1 have received invaluable information on this par¬ 
ticular problem from Dr Faust, The William Vincent Profesaor of Tropical Diseases and 
Hygiene and Head of the Division of Parasitology, Department of Tropical Medicine and 
Public Health In the School of Medicine, The Tulane University of Louisiana, at New Orleans 
My sincere thanks go to Dr Faust for his gracious assistance — A CM 
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a short stick, placed upon the artery and struck In case of cupping, they 
open the skin with a knife, put a little calabash over the opening, burning 
buchbast instead of a lamp ” 

The Lenm Lenape’s method of therapeutical sweating will be discussed below 
(P 128) 

The only step taken by Zeisberger and his Moravian associates toward com¬ 
batting the fevers was a wise preventive measure Under date of January 2, 
1776, Zeisberger writes in the Schonbrunn Diary (11) 

“Upon deliberation with the [Indian] helper Brethren we resolved to 
lead water from the Muskingum [the Tuscarawas, ACM) into the little 
lake [the meander lagoon, ACM) near our spring so that, in the summer 
time, we may not have stagnant water but a flowing stream beside our 
Town, which, as we hope, will not only be conducive to the health of the 
place but also bring various conveniences with it We can do this with¬ 
out much trouble and labor if we dig a ditch about thirty rods in length 
On the 4th [of January], the Brethren made a beginning completing the 
task in a few days, as far as the water will now permit the rest of the 
work must be left until warm weather comes ” 

If that had been done sooner it might have prevented the hatt hing of millions of 
mosquitoes and through it, many a case of malana As it was, the settlement 
could benefit from it for only fifteen months, since in April, 1777 under the duress 
of the Revolutionary War, Schonbrunn had to be abandoned and was subsequently 
destroyed 

In regard to another senous endemic affliction of the Ohio Lenm Lenape in 
the 1770's namely, pulmonary tuberculosis, called Sckvnndsucht (consumption) in 
the mission diaries the Schonbrunn Indian community appears to have fared very 
well No more than two cases are on record m the Schonbrunn Dianes both of 
them youths who died at the Mission the one (12) in 1771 had ‘been suffenng 
from consumption for a year,” and the other (13) “was baptized and “died 
December 10 1775 ‘He came to us suffenng from consumption ’ the dianst 

explains 

Heckewelder (14) offers the following aetiological comment 

“Consumptions are very frequent among them since they have 
become fond of spintous liquors, and their young men in great numbers 
fall victims to that complaint A person who resides among them may 
easily observe the fnghtful decrease of their numbers from one penod of 
ten years to another ' 

These lines were obviously wntten many years after Heckewelder's sojourn at 
Sch6nbrunn, yet, as early as 1772 he had made his basic observations in that 
same year, the Rev David McClurt (15) had occasion to witness an alcoholic orgy 
at Gekelemukpechunk, the Lenm Lenape capital 

Heckewelder correctly established an aetiological connection between alcoholic 
excesses and pulmonaiy tuberculosis, in that habitual drunkenness had obviously 
lowered the natives’ physical resistance to tubercular infection especially that of 
their young men, who were the principal offenders Most likely the two young 
TB victims who died at Schonbrunn had come to the Mission in their extreme 
despondency seeking physical help as well as protection from further alcoholic 
temptations, for they knew that m the Moravian settlements ‘spintous liquors” 
were not tolerated Motivated by former experiences at their Mission town of 
Langundo-Utenunk, and by more recent ones at the newly founded Missions of 
SchOnbrunn afld Gnadenhutten, Zeisberger, Heckewelder, and Bttwein decided to 
enforce relentlessly the Mission statute prohibiting both the importation and the 
use of intoxicating liquor within the precincts of a Moravian settlement The 
xmasum dianet record no infraction of this rule In fact, the Moravian example 
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caused the Grand Council in GekelmukpechQnk, early m 1773, to pass a similar 
law for the h e a t hen capital, which, on March 0, was most drastically enforced, 
according to the following entry in the Schdnbrunn Diary (16) 

“Two days ago, in Gekelemukpech&nk, in pursuance of their resolu¬ 
tions, they had accomplished the first carrying into effect of their Acta, 
smashing ten barrels of rum for a trader and pouring out the contents on 
the ground, even before he came into their town " 

Unfortunately, the good intentions of King Netawatwes’ government were of a 
deplorably wort duration In Schdnbrunn, however, the prohibition statute 
was all the more rigorously enforced Under March 2, 1774, the Diary reads, as 
follows (17) 

“We spoke with Indians who had come from Pittsburg, bringing rum 
with which to trade with the Indians, telling them that if they had such 
Wares they should take another route, not passing through here The 
same notice will be given traders who come here or pass through ” 

When, on April 0 1775, drunken Indians arrived at Schdnbrunn, with horse¬ 
loads of rum, their liquor was poured out, the Diary carries this comment (18) 
“Thus we do with all Indians and white people, without respect of 
persons, who come into our Town or neighborhood with such wares 
They may not use them as they please, so long as they are here, when they 
leave, they are accompanied to our borders ” 

Thus Schdnbrunn was effectively protected against the plague of alcoholism, 
safeguarding, thereby, in great measure, its inhabitants’ resistance to phthisic 
infection Although, of course, the one or other case of pulmonary tuberculosis, 
in the community, may have remained undetected, yet the fact remains that the 
disease was definitely not endemic at Schonbrunn 

Another epidemic, however, although of an entirely different character, is 
mentioned in the Schdnbrunn Diary, under date of July 17, 1773, as having 
attacked the children of the community This entry, made in connection with 
the death of a four months old baby girl, reads as follows 

“ A bad cough which has infested this entire region and, since the 
spring of the year, had taken a toll of 50 children in Gekelemukpechdnk 
[the Lenm Lenape capital town, ACM] alone, has also spread among our 
own children, and only a very few have been spared ” 

The Gnadenhdtten Diary, on August 10, 1773, concludes the report of a two- 
year old girl’s death with the remark that “a blue cough accelerated her departure" 
[“etH blatter Hus ten befdrderfe tkren Hnmgang "], indicating that Gnadenhfitten, 
halfway between Gckelemukpechunk jttd Schdnbrunn, likewise suffered from the 
cough epidemic It is posable that this epidemic cough, with its numerous 
casualties, was an especially vicious incidence of whooping-cough, especially 
vicious, perhaps, because it may have attacked these Indians for the first time in 
their history Yet it is also posable that it may have been a symptom of some 
other epidemic children's disease which, for lack of other symptoms recorded, 
cannot be identified It is quite certain that the contagion was earned, to both 
Gnadenhfitten and Schdnbrunn, by viators from the nearby heathen town so 
frequently mentioned in the dianes From the Schdnbrunn bunal statistics, it 
seems more than likely that, apart from the one assured “cough" fatality, some 
more, if not all, of the nine infant deaths in 1773 had been caused by that epidemic 
Apart from what he called “pulmonary consumptions," Heckewelder (10) 
lists, as the pnncipal “disorders to which the Indians are most commonly sub¬ 
jected, fluxes, fevers and severe rheumatisms," with the comment, that they 
are “all proceeding probably from the kind of life they lead, the hardships they 
undergo, and the nature of the food they take " In the light of present day 
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dietetics, their daily menu, mainly constating of corn, beans, nuts, squashes, 
pumpkins, fresh and dned meat, fowl, fish, eggs of hens and turtles, various fruit, 
and even milk, buttermilk, and butter, maple sugar, and (very little) salt, con¬ 
stitutes an almost ideally varied and balanced diet such as cannot possibly be held 
responsible for the disonlers listed above In fact, on his very next page, Hecke- 
welder makes the following statement (20) 

“The gout, gravel, and scrofula or king’s evil, are not known among 
the Indians Nor have I ever known any one that had the disorder 
called Rickets ” 

Only one of these, scrofula, has nothing to do with nutrition, gravel, or kidney 
stones, may have a nutritional cause, but gout and rickets are definitely nutritional 
diseases Their total absence, in any region, is sure proof of a highly adequate diet 
Heckewelder’s term, “fluxes,” means diarrhoeas of various origin In the 
light of modem medicine, they are symptoms of diseases rather than diseases in 
themselves, mostly, of infectious diseases such as dysentery, and others 

The same is true for Heckewelder’s “bilious fever" (21), which, in older medi¬ 
cine, was regarded os a disease in itself Febrts btltosa Today, it is listed as one of 
the symptoms of a number of diseases such as typhus, gall-stones, and other 
disorders of the liver and the bile duct Zcisberger (22), in the Schdnbrunn Diary, 
describes the case of a man “who had died some time after” recovering 
from some ailment, “he experienced a chill which ended m a yellow fever that 
continued for eleven days," then he died The eleven-day fever period makes it 
appear somewhat doubtful whether this was malaria (which frequently is attended 
by jaundice), or not rather a case of some other infectious disease involving the 
gall duct and liver We are equally m the dark about what Heckewelder calls 
the “yellow vomtl, which at times, carries off many of them They generally die 
of this disease on the second or third day after the first attack ” (2d) In speaking 
of “bilious fevers" m general, he states (24) 

‘ ‘ that these fevers generally make their first appearance in the season of the 
wild plum, a fruit that the Indians are particularly fond of Sometimes 
also after a famine or long suffering for want of food, when they generally 
make too free an use of green maize, squashes and other watery vegetables " 
Rather than cause these intestinal disturbances and the fevers attending them, 
the fruits and vegetables mentioned may have aggravated the patients' condi¬ 
tion, especially when excessively used It is well known today that most seasonal 
diseases are due to the prevalence, at the particular season of their inciters The 
principal cause of all these diarrhoeas and bilious disorders was doubtless the 
general sanitary situation in the Indian settlements Zeisberger (25) has this 
to say 

“The brass kettles in which they cook, the dishes which they make of 
the growths and knots of trees, and also their spoons, which are usually 
very large, are rarely washed Yet in this respect, also, one finds 
differences, for some are as cleanly as one could expect it The Monsys 
and the Mingoes, however, far excell the Delawares in uncleanlmess, 
and, since the dogs are in their houses or lying about the fires, there are 
universally many fleas and other insects " 

As the Monsys, here mentioned, were a Lenni Lenape tnbe living at the Big 
Beaver, the “Delawares," whom they excelled in uncleanliness, apparently were 
the Lenni Lenape in the Muskingum area What Zeisberger says -about the dogs 
in the houses is clearly meant to have universal validity It is uncertain, however, 
whether the following statement of Zeisberger (26), likewise applies to the Ohio 
Lenni Lenape 

“Sometimes they [the spoons] are only licked by the dogs in lieu of 

cashing” 
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Although there is evidence (27) that the Missionaries and their wives tried to 
raise their converts’ standards of cleanliness, it is uncertain to what extent such 
attempts were successful 

After calling the Indian bed, made up of “a mat with one or more deer or bear 
skins upon it, a comfortable couch in summer tunc,” Zeisberger (28) states 
that it “may be made very uncomfortable by the fleas brought in by dogs ” At 
another place (29) he remarks that “bedbugs are to be found in the Indian huts at 
any time and fleas in the summer, not a few ’’ 

Such filthy conditions, favoring the spread of any kind of infection, were made 
considerably worse when a sick person was in the house, especially one with an 
infectious intestinal disease Zeisberger (30) wntes, as follows 

“Care and attention for the sick amount to but little the Indians being 
poor nurses So long as they can go out [to relieve themselves, ACM] 
they he on the hard bed of boards no longer able to do this they are laid 
on the ground near the fire [which is in the center of the house, ACM], 
possibly upon grass or hay, a small hole in the ground under the patient 
serving as a bed-pan ” 

No further comment is needed 

The worst scourge in the life of the inhabitants of Schonbrunn, Indian aB 
well as white next to malaria, was what both Zeisberger and Heckewelder 
call by the collective name of rheumatism Heckewelder (31) states that “their 
old men are very subject to rheumatisms in the back and knees,” while Zeisberger 
(32) remarks that “with advancing years” they commonly contract rheumatism, 
“often leading to lameness, deafness or blindness ” It is evident that the term 
denotes symptoms of various diseases, symptoms of an arthritic nature, coupled 
with other symptoms All these rheumatisms were invariably treated mainly by 
“bathing and sweating" (33) Heckewelder attests a successful sweat cure 
administered in the Lenm Lenape fashion to himself, when suffering from rheuma¬ 
tism (34), in September, 1772, at Schdnbrunn (35) More about this later 

In connection with the matter of rheumatism, Heckewelder (36) makes the 
following remark which is of some significance for medical history particularly of 
the Tuscarawas area where most of his observations were quite evidently made 
He wntes 

“ I have seen boys 10 and 12 years of age, who through colds or 
fits of sickness had become so contracted that they never afterwards 
recovered the use of their limbs ” 

What Heckewelder here describes is plainly Poliomyelitis of especial signifi¬ 
cance is his aetiologtcal, though erroneous comment “through colds or fits of 
sickness,” for it has been observed that, frequently, a very early symptom of 
infantile paralysis is a ‘running nose,’ the "fits of sickness” evidently were such 
convulsions as are known to occur in the pre-paralytic stages of Poliomyelitis It 
is likewise of importance that no epidemic incidence of the disease is described in 
the diaries of Schdnbrunn or of any other Moravian Indian Mission in Ohio 

In an area in which both rattlesnakes and copperheads were frequent, occasion¬ 
ally people were bitten, yet deaths from snake bites were rare Zeisberger (37) 
writes, as follows 

“Indians who have been bitten, even if they happen to be quite alone 
in the forest, know what to do They seek certain herbs and roots that 
may be found anywhere and cure themselves of the bite, so that one rarely 
hears of a death occasioned by the bite of this serpent [rattlesnake] ” 
r Apparently, the medical aid available in the Schdnbrunn Mission community 
was adequate It is certain that there was no white physician at, or even near, 
Schdnbrunn, nor was there need for any Both Heckewelder and Zeisberger attest 
that the Indians not only had competent professional practitioners of both sexes 
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with a sound knowledge of their native malena medtca, but that there were also a 
great many non-professional men and women in possession of medical recipes, the 
composition of which they jealously guarded as valuable secrets Besides, there 
were also, in every heathen community, ' 1 medicine men," wjio combined natural 
treatment of ailments with magic hokus-pokus Of course, they were not to be 
consulted by the Mission populace On the other hand, it is moat likely that, in 
cases of emergency, the one or the other serious practitioner was called in from the 
heathen neighborhood In most cases, though, the medical knowledge available 
among the Mission Indians seems to have sufficed After criticising the common 
Indian habit of dosing their patients excessively, Heckewelder makes this statement 
about native physicians (38) 

"Nevertheless, I must say, that their practice in general succeeds 
pretty well I have myself been benefited and cured by taking their 
emetics and their medicines in fevers, and by being sweated after their 
manner while labouring under a stubborn rheumatism I have also 
known many, both whites and Indians, who have with the same success 
resorted to Indian physicians while labouring under diseases The wives 
of the Missionaries, in every instance in which they had to apply to the 
female physicians, for the cure of complaints peculiar to their sex, experi¬ 
enced good results from their abilities They are also well skilled in 
curing wounds and bruises I once for two days and two nights, suffered 
the most excruciating pain from a felon or whitlow on one of my fingers, 
which deprived me entirely of sleep I had recourse to an Indian woman, 
who in less than half an hour relieved me entirely by the simple applica¬ 
tion of a poultice mode of the root of the common blue violet I 

firmly believe that there is no wound, unless it be absolutely mortal, or 
beyond the skill of our own good practitioners, which an Indian surgeon 
(I mean the best of them) will not succeed m healing ” 

The greatest asset of aboriginal, and particularly Lenni Lenape, therapy no 
doubt was the sweating-oven Since Heckewelder was successfully "sweated after 
their manner" for rheumatism, in September, 1772 (30), the Mission Indians of 
Schdnbrunn must have installed their local sweating-oven shortly upon the 
founding of their settlement, In fact, two of them, since the women had their own 
These sweating-ovens were considered an indispensable necessity in every Indian 
settlement, from the Pacific to the Atlantic Heckewelder (40) describes the 
Lenni Lenape sweating-oven, such as used by himself at Schdnbrunn, as follows 

"The sweat oven is the first thing that an Indian has recourse to when 
he feels the least indisposed, it is the place to which the weaned traveler, 
hunter, or warrior looks for relief from the fatigues he has endured, the 
cold he has caught, or the restoration of his lost appetite This oven is 
made of different sizes, so as to accommodate from two to six persons at a 
time, or according to the number of men in the village, so that they may 
be all successively served It is generally built on a bank or slope, one 
half of it within and the other above ground It is well covered on the 
top with split plank and earth, and has a door m front, where the ground 
is level, to go or rather creep in Here, on the outside, stones, generally of 
about the size of a large turnip, are heated by one or more men appointed 
each day for that purpose While the oven is heating, decoctions from 
roots of plants are prepared either by the person himself who intends to 
sweat, or by one of the men of the village, who boils a large kettleful for 
the general use, so that when the public cryer going his rounds, calls out ^ 
Ptnook! "go to sweat 1 " every one brings his small kettle, which is filled 
for him with the potion, which at the same tune ser v es him as a medicine, 

4 promotes a profuse perspiration, and quenches his thirst As soon as a 
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sufficient number have come to the oven, a number of the hot stones are 
rolled into the middle of it, and the sweaters go in, seating themselves 
or rather Bquatting round those stones, and there they remain until the 
sweat ceases to flow, then they come out, throwing a blanket or two about 
them that they piay not catch cold, in the meanwhile, fresh heated stones 
are thrown in for those who follow them While they are in the oven, 
water is now and then poured on the hot stones to produce a steam which 
they say increases the heat, and gives suppleness to their limbs and joints ” 

Then he continues with this phrase which clearly reflects a personal recollection 
of his sickness and its cure, in 1772 

"In rheumatic complaints, the steam is produced by a decoction of 
boiled roots, and the patient during the operation is well wrapped in 
blankets, to keep the cold air from him, and promote perspiration at 
the same time " 

Heckewelder concludes his description with the following remarks 

“Those sweat ovens are generally at some distance from an Indian 
village, where wood and water are always at hand The best order is 
preserved at those places The women have their separate oven in a 
different direction from that of the men, and subjected to the same rules 
The men generally sweat themselves once and sometimes twice a week, 
the women have no fixed day for this exercise, nor do they use it as often 
as the men ” 

The south slope of the Schdnbrunn pleateau, with the lagoon near by, “where 
wood and water are always at hand," answers to perfection Heckewclder’s descrip¬ 
tion of the locality of the sweating-oven for both men and women 

The Rev David McClure who, in 1772, visited the Lenm Lenape capital of 
Gekelemukpechunk, where he saw a sweating-oven in operation adds the sig¬ 
nificant information (41) that “to pulmonary disorders it is fatal, as also m the 
small pox ” 

Not a single case of this latter disease is recorded in the Schdnbrunn Dianes 
or, so far as I know, in any of the dianes from the other Moravian missions in 
Ohio That is quite astounding, in view of the past ravages of the disease in the 
East, on which McClure makes this comment "This latter scourge of the human 
race has swept off multitudes of Indians from this continent ” 

With the Schdnbrunn Lenm Lenape it may have been a matter of acquired 
immunity A great many of them had come to Schdnbrunn with the Moravians 
from Missions in Pennsylvania, some even from as far east as Bethlehem, and it 
is almost certain that they all had, once in the past, overcome the smallpox Most 
likely, for the same reason, the white traders from the East, who regularly visited 
both the Missions and the heathen settlements in Ohio, were likewise immune, 
otherwise, fresh infections with smallpox would inevitably have occurred, at least 
among the children and younger people 

Zeisborger, Heckewelder, and McClure, in various instances, mention the 
sexual promiscuity and the alarming spread of Venereal Diseases among the Lenm 
Lenape The Schdnbrunn mission statutes successfully kept these moral and 
physical disorders out of the settlement by outlawing all offenders of either sex, 
and by insisting on the sacredness of the marriage bonds, which, in the heathen 
neighborhood, had long been scandalously ignored The Schdnbrunn Diane* fail 
to indicate to what extent previously infected converts, otherwise in good standing, 
contaminated their spouses and offspring Yet it is reasonable to assume that 
numerous ailments of both adults and children, especially infants, could have been 
traced, in the light of modem diagnosis, to venereal infections 
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The List of Burials in the Schdnbrunn Cemetery, from 1772 to 1777 (42), 
provides the mortality figures for this period In 1772, out of a total of 92 mhab- 
itants, only one person, an infant girl, was buned Fifteen people, including mne 
infants, out of a total of 184 souls, died m 1773 That is the only year for which 
the Mission Diary shows a direct correlation between the death rate and local 
health 1773, as previously stated was a bad malaria year and also the year of the 
cough epidemic mentioned above (p 125) In 1774, four persons, including two 
infants, were buried, of a population of 220 The mortality figure of 1775 is seven 
persons, among them three infants, the total population was 263 Out of an esti¬ 
mated total of over 300 people, in 1776, twelve were buned, including "five 
children,” whose age is not given In 1777, only one funeral is listed, in January, 
from then on, until Apnl 19, when the Mission was abandoned, nobody seems 
to have died 

It is to be noted that the population of SchAnbrunn increased, as substantially 
and steadily as it did, by immigration rather than by births Moreover, the 
babies born were not so consistently recorded in the Mission Dianes as were those 
who had died Yet it is evident that the mortality of infants was high over 
one-half of all deaths, each year, were infants 

Refemng not to infants in particular, but to children in general, Heckewelder 
(43) states that "worms are a very common disorder among'* them, and that 
"great numbers of them died from that cause They eat a great deal of 
green com when in the milk, with beans, squashes, melons, and the like, 
their bellies become remarkably large, and it is probably in that manner 
that the worms are generated " 

Here again we have Hcckcwcldcr’s frequent reversal of cause and effect, med¬ 
ical science knows that a distended and protruding abdomen, in a child, frequently 
indicates Hookworm infection (Ancylostomiasis), or the presence of Ascandes 
(Ascanasts), in which cases the vegetables and fruits, mentioned above, most likely 
made bad matters worse Although Heckewelder's observations were made 
with no particular reference to Schdnbrunn, yet they may be safely applied not 
only to Schdnbrunn but also to the other Moravian mission settlements, as well as 
to the pagan communities of the area The same is true for Trichinosis Hecke¬ 
welder (44) tells a story which makes it evident that the pigs were left at liberty 
to roam in the forest When an infected pig was eaten by a bear, or died and was 
eaten by another pig, the people who ate of that bear s or other pig’s flesh were 
most likely to contract Trichinosis The general Indian habit, however, of cooking 
their meats and fish "so thoroughly that they fall apart,” as stated by 
Zeisberger (45), may have substantially curbed the incidence of Trichinosis, 
although it probably did not prevent it entirely 

All available evidence points to it that the health conditions, m the Moravian 
Mission town of Schdnbrunn, during the five years of its existence, were as good as 
could be expected in the close proximity to a malaria swamp, and in the almost 
total absence of such sanitary measures as are today considered the minimum 
requirement for healthy living, even in a primitive environment Had not Schdn¬ 
brunn enjoyed the ample and excellent drinking water from the Beautiful Spring 
that lent it its name, the health conditions of the place probably would have been 
even much worte True, the preventive measures taken, in many respects, by the 
Mission authorities, helped to establish certain rudiments of hygiene and principles 
of moral conduct, that no doubt made their converts better men and women than 
were their pagan neighbors Yet it is equally apparent that, without the recourse 
which the plissionanes and their families were incessantly forced to take to the 
aboriginal resources of the wilderness, and to the age-old experience and medical 
lore of their native charges, they would have been hopelessly lost 



No 3 


MORAVIAN INDIAN MISSION OF SCHdNBRUNN 


131 


REFERENCES 

With abbreviation* used in the Note* 

GnD—Mutton Diary, GnadenkdUen OOkto) —Mission report* periodically sent to the Moravian 
mother church, at Bethlehem, Pa , 1772-1777, ms MAB 

HH— Heckewelder, John, History, Manners , and Customs of the Indian Nations, etc (Memoirs 
of the Historical Society of Pennsylvania, Vol XII), Philadelphia 1881 

MAE—Archives of the Moravian Church, at Bethlehem, Pa 

McCD —Dexter, Franklin B (ed ), Diary of Dowd McClure, Doctor of Divinity, 1748-1830 New 
York, 1890 

MM NO—Masters Charles O “A Study of the Adult Mosquito Population of u Northern Ohio 
Woods" (Oku) Jour Set 49 12 1949) 

SD (1-18)—Mission Diary, Sch&nbrunn (0*w), Nos 1-12—Mission report* periodically sent 
to the Moravian mother church, at Bethlehem, Pa 1772-1777 ms MAB 

ZH —Hulbert, Archer B , and Schwurze, William N (ed ), David Zeisberter s History of the 
Northern American Indians (Columbus, Ohio Ohio State Archaeological and Historical 
Society, 1910), reprinted from The Ohio State A rchaeologual and Historical Quarterly Vol 
XIX, Nos 1 and 2 (January and April) 1910 


SD 1 , June 28, 72 
HH, p 220 
ZH, p 75 
SD », Sep 28, 72 
GnD, Aug 18 '73 
GnD, Sep 21, '73 
SD 18, Sep 30 75 
SD 13 Oct 22, 75 
8a) MM NO, p 13 f 
9) HH, p 224 f 
0) ZH, p 27 
11) SD 18, Jan 2, 76 
“ SD 8, July 2, 73 
SD 18 Dec 7 75 
HH, p 223 
McCD pp 71-78 
SD 8, Mar 8, 73 
SD 7 Mar 2, 74 


(12 s 

os; 

(Is! 

ii?j 

08) 


SD 10, Apr r 6 75 


(19) HH, p 

(20) HH, p 223 

(21) HH p 222 

(22) SD 5, Sep 5, 73 

(23) HH p 222 


NO1LS 

24) ♦bid 

(25) ZH, p 10 

(26) ZH, p 80 

(27) GnD, June 29 73 SD 10, Apr 27 75, 
SD18, Jan 15 76 

(28) ZH, p 86 

(29) ZH, p 75 

(30) ZH, p 24 

(31) HH, p 222 

(32) ZH, p 24 

(33) ZH p 55 

(34) HH, p 229 

(35) SD 8, Sep 28 72 

(36) HH, p 222 

(37) ZH, p 222 

(38) HH, p 229 

(39) SD 8 Sept 11 72 

(40) HH p 225 

(41) McCD, p 67 

(42) ms MAB 

(43) HH p 222 

(44) HH, p 147 

(45) ZH, p 14 


DID YOU KNOW? 

The Ohio Journal oj Science enjoys a world-wide distribution It u matted 
regularly to more than 400 college and university libraries located in the United States 
of America and 79 foreign countries Among these are 22 libraries in the Union 
of Soviet Socialist Republics (Russia) 

Authors who have published in the Ohto Journal of Science tell us they receive 
more requests for reprints from articles published in the Journal than from those 
published tn periodicals pertaining to their own special field of science 



NUMBERS AND SUCCESS 
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It is easy to remove passages from a general discussion and attribute to them 
a meaning they were not intended to have Also, in a long discussion, statements 
may be made so far from expressions of the central concept that their significance 
is overlooked 

Presumably in one of these wavs Dr McAtee (1049) in this journal has mis¬ 
applied some remarks of mine (Shull, 1036) concerning the road to success in 
evolution After quoting part of an account of the way m which natural selection 
was at first supposed to work through life-and-death distinctions, he portrays my 
substitute for that method as dependent on the thesis that “success or failure 
depends on numbers," and that “numbers constitute the best assurance 

of permanence ” He then proceeds to apply this concept to species His reader 
no doubt compares the number of grizzly bears with the number of flies that annoy 
them, and concludes that if the numbers of individuals were equal the bean could 
be fairly happy—irrespective of their chances of survival as compared with the 
insects Man with his two billion or so should be m no danger—unless, as some 
people fear, from himself, but a bacterial species made up of only two billion 
individuals might well be on the verge of extinction No one could seriously 
maintain that numbers of individuals, without reference to the land of organism, 
would be a good measure of success or a good insurance policy 

To understand the wrong application here, one must remember that the book 
quoted was the first general work on evolution to emphasize the genetic factora 
The early chapters dealt with the traditional arguments about evidences of evolu¬ 
tion, but long before page 152, from which McAtee quotes, the genetic groundwork 
was laid and the evolutionary operation of the genetic mechanism was described 
A species was best described as possessing various alternative genes in certain 
frequencies—68 per cent of A, 10 per cent of a, and 13 per cent of a', and so on 
for all the loci of genes in the chromosomes The frequency of one of these genes 
would change from generation to generation, and such changes would be evolution 
Even if they never led to a change of phenotype which a taxonomist would dignify 
by calling a new species, the change of frequency of alternative genes was really 
evolution Much evolution has been lost, but it was evolution The bulk of 
evolution has been effected by such changes of frequency of genes 

When gene A first mutates to a, the latter gene is rare Accordingly, it may 
be lost But to be lost, the individual that contains it must be lost or its germ 
cells fail to contribute to new individuals If gene a is to increase m frequency, 
the individuals that contain it must leave relatively more descendants than do 
those containing only A Whether more descendants are to be had by good luck, 
or only by possessing some advantage associated with gene a, is immaterial, 
increase of the frequency of the new gene requires increase of the individuals 
carrying it Such increase of individuals could be arrived at by further mutations 
of A to a If A mutates to a often enough, and there is no opposing factor, gene a 
gradually replaces A The whole species could eventually be nude to possess 
gene a, to Hie exclusion of A, merely by repeated mutations to a All this would 
involve, of course, getting more and more individuals carrying the new gene 

1S2 
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The import of “numbers of individuals" should now be dear Numbers of 
elephants are not being contrasted with numbers of mice No species is contrasted 
with another species It is numbers of uidivuluals carrying gene a instead of A, 
or carrying gene m instead of if or m', that matters If gene A is to succeed in 
evolution, at the expanse of V or B, that success can be attained only by increasing 
the number of individuals possessing b An effective way of getting an increase 
of such individuals, after the new gene coires to expression, is for it to possess an 
advantage over the old gene This advantage must be one that leads its possessor 
to produce more descendants A new gene that makes the life of its possessor 
more comfortable, but does not increase its descendants, is not advantageous 
m die evolutionary sense Such a gene, if it succeeded in becoming permanent, 
would owe that success to some other factor than selection, but whatever that 
factor were, it would have to operate by increasing the number of individuals 
possessing the new gene 

The paragraphs containing the passages quoted by McAtee contain nothing 
to indicate that it is success of species m relation to other species that is insured 
by numbers of individuals Not even the page, nor the chapter, nor the whole 
book gives any expression to that idea Everywhere it is characters, more directly 
the genes, whose permanence is made more probable by numbers of individuals 
Though die words ‘class’’ and "type ’ are used in no part of the discussion do 
they have a taxonomic meaning The “class" of individuals possessing a certain 
gene is contrasted with another ‘ class” or ‘ type” having one of the alternative 
genes at the same locus The reader should have no difficulty in seeing that the 
words have that meaning If one of these “classes’’ has more descendants, its 
genetic basis becomes more prevalent—is more successful It would be unfor¬ 
tunate to have the genetic argument used in support of mere numbers as a measure 
of success of species particularly of unrelated or only distantly related species 
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It is the purpose of this report to describe an irei m Ohio of great natural 
beauty with which it is believed that very few people are familiar The Hollow 
is quite inconspicuous when passed from a distance on the main route and this 
onumstance alone has largely contributed to its isolation In spite of the fact 
that a 4H camp has been erected upon the southwest rim of the region very little 
attention has been attracted to the Hollow scientific attention in particular 

The author feels that biological potentialities of Warner s Hollow are enormous 
This area would very probably make an interesting ecological study 

Warner s Hollow is situated in the extreme southwestern portion of Ashtabula 
County and near the town of Windsor As shown in Fig 1 the Hollow can be 
reached on routes 534 (south from Geneva on the I ike) and 322 (east from Cleve 
land) as both roads pass through Windsor 


Ashtabula 

County 

Lina 



The region extends lengthwise in an east and west plane The floor of the 
Hollow is quite convoluted the distance along the bottom from end to end being 
approximately two miles At its widest place the Hollow is roughly 1200 feet 
and its narrowest about 20 feet the distance being estimated from the top of the 
north wall to the top of the south wall 

The Hollow is a glacier and river worn gorge which opens sharply in the midst 
of gently rolling landscape that charactenzes this portion of northeastern Ohio 
A stream flows from west to east along the floor of the gorge The stream 
is called Phelps Creek and is a tributary of the Grand River The Creek is spring 
* 184 
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fed while in the Hollow and is quite shallow except for occasional pot holes of 
depth from six inches to bix feet One spring of very fine cold water is located 
on the north wall and may be readily reached by means of a foot path which winds 
along the cliff 

According to Mr Tom White, who owns a considerable portion, it is believed 
that a part of the area was once an Indian fort Arrowheads and similar relics 
have been found in and around the gorge 

The rock content of the Hollow is predominantly sandstone, shale, and some 
limestone Fossil shells of mollusks have been found in the sandstone of the 
south wall, Pelecypod shells mostly represented 

A considerable portion of the gorge walls are bare rock and either sheer or 
jutting and sometimes both The highest point of the Hollow above the stream is 
located on the south wall and is roughly 110 feet in height 

Imprints of fossil leaves and tree bark have been observed on the rocks in the 
bottom of the gorge near the creek 

An isolated formation called table rock is found rising from the floor of the 
Hollow and is roughly 45 feet in height This structure was apparently dislodged 
by a previous rockfall possibly caused by extensive undermining of the north wall 
by river erosion The rock top is quite fiat and covers about 000 square feet It is 
tilted somewhat toward the north Although in recent years the top of table 
rock has been somewhat defaced by campers, there are still visible near the south 
edge and overlooking the stream, a pair of footprints of a girl's bare feet Popular 
legend as related by several natives claims that, "once an Indian maiden, pursued 
by two male Indians with dire intent, stood finally upon this spot while the earth 
here was yet soft and debated whether or not to jump ” Also*according to popular 
legend she jumped and so it goes on to state, “the footprints have remained to this 
day " Actually, one of the local dwellers was an amateur sculptor, who, using his 
daughter as a model, chiseled the footprints in the rotk surface Opening near the 
base of table rock are several small openings about six inches in diameter which 
lead inside to a chamber known as Barometer Cave, so called because of the 
response of its air currents in relation to weather fluctuations 

Winding along the walls on both sides are narrow footpaths, some located 
beneath far-jutting rocks These paths are largely the result of natural conditions 
Warner’s Hollow is an abrupt change from the surrounding landscape, not only 
from a geological standpoint but also that it is characteristic of a Canadian Life 
Zone 

Considerable stands of Native Hemlock are present as well as Mountain Maple 
Ground Yew is well represented Lichens are very numerous The Bryophyte9 
are plentiful Liverworts and various types of mosses thriving in shady nooks and 
on the dnpping wet rock walls, other types of mosses on the woody summits of the 
walls are also plentiful 

The Ptendophytes are well represented, there being several different kinds of 
ferns and Equisetineae The Club mosses are especially abundant, being found in 
the rich shade of bottom land and upper woodland m the immediate inanity of 
ground Yew 

The animal life is quite sunilar to the surrounding countryside with the possible 
exception of the Newts and Salamanders The Caudata are represented here by 
Tnturus nrtdescens (most numerous), Pletkodon jordam, and Eurycea Ivctfujo 
These forms of the Caudata are so plentiful that the) may be obsoved crawling 
about in the wooded areas and among the rocky ledges of the Hollow all day long 
The Author wishes to express most sincere appreaation for the aid given in 
this endeavor by the Junior 4H Group of Ashtabula County and also hopes that 
some curiosity has been mated by this paper so that Warner s Hollow may receive 
more of the attention which it deserves 



STUDIES ON FRESH WATER BRYOZOA, 
XVII MICHIGAN BRYOZOA 
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Ann Arbor Mich 

INTRODUCTION 

The purpose of the present study is to record the occurrence of several bryosoan 
species from localities new to Michigan and other regions to compile a list of the 
bryozoa previously recorded from Michigan and to correct or revise the identifica¬ 
tion of some of the species collected long ago 

Records published by various writers from 1882 through 1049 have reported 
the following bryozoa from different Michigan localities sometimes under 
synonyms or outmoded names 

Class ECTOPROCTA 
Order Gymnolaemata 
Family Paludicelhdae 

1 Paludwella articulata (Ehrenberg) 1831 
Order Piiyi actolaemata 

Family Cnstatelhdae 

2 CnstaUlla mucedo Cuvier 1768 
Family Fredencellidae 

3 FredenctUa sultana (Blumenbach) 1770 
Family Lophopodidae 

4 Pecitnalella magntfica Leidy 1851 
Family Plumatelhdae 

5 Hyaltndla punctata (Hancock) 1850 

6 PlumattUa casmtana Oka 1607 

7 PlumattUa orbtsperma Kellicott 1882 

8 PlumattUa repens (Linnaeus) 1758 

6 Plumatella repens var coraUotdes (Allman) 1850 

10 PlumattUa repens var emarnnata (Allman) 1844 

11 StoleUa tndtca Annandale 1606 

The recorded localities for the above list of bryozoa are named in Table I 
The sixteen references from which the Table was compiled are on file with both 
authors and are not here reproduced 

To the above listed species the present study adds the following two new 
Michigan records 
Class ECTOPROCTA 
Family Plumatelhdae 

Plumaidla repens var jugalts (Allman) 1850 
Class ENTOPROCTA 
Family Umatelhdae 

UmateUa gracilis Leidy 1851 

In addition to the UmateUa gracilis and the PlumattUa repasts jugahs three 
other bryozoa (Paludtcella articulata PlumattUa casmtana and P lu ma t tUa repent 
var emarpiSkUa) were found in new localities in the present study collections 
The* distribution is given m Table II 

186 
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TABLE I 

Previously Recorded Michigan Collection Sites with Associated Collectors and Beyozoa 
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TABLE II 

Present Study Collection Sites and Associated Bryozqa 


State 

Michigan Sites 

Indiana 

Fennsyl 

vania 

Utah 

Station 

558 

56ft 

506 

567 

568 

611 

on 

612 

614 

Umatilla gracxlu 


X 

X 

X 

D 


X 



Paludtcella articulate 

X 

X 

X 

X 

X 

X 

X 



Plumatella casmtana 

X 






X 



Plumatella repens var jugalts 

X 









Plumaislla ripens var 
emargtnata 

X 


X 

X 

X 


X 

X 

X 


TABLE III 

Measurements of Present Study Statoblasts 



Plumatella 
casmtana • 

Plumatella repens 
var emarginata 

Floatoblasts 
a Total length 

0 346- 360 mm 

0 432 mm 

b Total width 

21ft- 246 

230 

c Capsule length 

245- 266 

281 

d Capsule width 

187- 202 

206 

e Dorsal side 

1 Float length 

086 

144 

2 Float width 

043- 050 

07 

/ Ventral aide 

1 Float length 

058 

115 

2 Float width 

029- 036 

022 

Sesso blasts 
a Total length 

461- 475 

461- 468 

b Total width 

360- 367 

346- 389 

c Capsule length 

410- 418 

403 

d Capsule width 

302- 317 

28ft- 846 

e Float width 

029 

029- 036 


•The Plumatella casmtana floatoblasts here measured are of the ordinary type which is 
shown in Figures 8 and 9 and not of the other type which is shown in Figures 10 and 11 
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COLLECTION DATA 

The material for the present study was collected within recent yean from 
Michigan, Indiana, Pennsylvania and Utah It contests of nine batches or mtnpW 
of material numbered 558, 565, 566, 567, 568, 611, 612, 613 and 614 Stnctly 
speaking, this study should have included only the Michigan samp le* #558, 565, 
566, 567 and 568, but rather than prepare a separate paper for the other four 
samples from Indiana, Pennsylvania and Utah, it was decided to include them in 
the same paper with the Michigan specimens 

Sample #558 was collected by H van der Schalie on July 18, 1946, in Lake 
Ene at Pte Moulhe, near the mouth of the Huron River, Monroe County, Mich¬ 
igan It contained PaludtceUa arttculaia, PlumateUa casmtana and scraps of 
PlumateUa repens jugalu 

Sample #565 was collected by H van dcr Schalie on September 6, 1945, near 
the railroad bridge one mile above Ionia, in Grand River, Ionia County, Michigan 
It consisted of several empty mussel shells heavily encrusted with a thick mat of 
Paludtcella arltculala Some showed germinated hibemacula, as well as stalks of 
Urnatella graalxs 

Sample #566 was collected by H van der Schalie on September 4, 1945, from 
the Grand River, near Ionia, Ionia County, Michigan It consisted of bivalves to 
which were adhering sessoblasts of PlumateUa repens emargtnata, old PaludtceUa 
arltcuUUa hibemacula and a few UrnateUa stalks 

Sample #567 was collected by H van der Schalie on September 5, 1945, from 
the Grand River below Lyons, Ionia County, Michigan It consisted of bivalves 
on which were growing dense clumps of PlumateUa repens emargtnata, a few sprigs 
of UrnateUa and PaludtceUa arttculaia colonies and hibemacula 

Sample #568 was collected by H van der Schalie on September 0, 1945, from 
Grand River below the Dexter Street Bridge at Ionia Michigan It consisted 
on bivalves overgrown with PaludtceUa colonies and hibemacula, UrnateUa stalks 
and some PlumateUa repent emargtnata statoblasts 

Sample #611 was collected by H van dcr Schalie on August 31, 1948, at Station 
11 in Pigeon Creek just east of Flint, Jackson Township, Steuben County, Indiana 
It consisted of mussel shells, tiny rock fragments, pieces of broken glass and other 
debris, moderately covered with Paludtcella arttculaia colonies and hibemacula * 
Sample #612 was collected by H van dcr Schalie and Harold W Harry on 
August 27, 1948, at Station 4 in Traverse Creek, a western branch of Racoon 
Creek, west of Clinton, Pennsylvania near U S Highway #30 It consisted of 
rock and mussel scrapings and some PlumateUa repens emargtnata statoblasts 
Sample #613 was collected by Carl D Riggs on August 7,1946, from Tippecanoe 
River, seven miles below Pulaski, Pulaski County, Indiana It consisted of mussel 
shells encrusted with Urnatella gractlts, Paludtcella arttculaia and PlumateUa 
casmtana 

Sample #614 was collected by II van der Schalie and Elmer G Berry on June 16, 
1934, from Nibley Park Stream at Salt Lake City, Utah, and contained PlumateUa 
repens emargtnata scrapings 

The five bryozoan species from the above samples are listed in Table II and 
are discussed in more detail in the following section 

DISCUSSION 

Urnatella gracilis 

Urnatella gractlts is a colonial form consisting of one to six beaded or segmented 
stalks arising from a basal plate The stalks are tipped by a calyx or head and 
may have additional short branches and calyces arising from the mam beaded 
stalk Sometimes there is a cluster of such small brandies near the distal tip of 
the stalk Other times there are sparse branches arising from several regions along 
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the stalk Bracket or handle-like structures on the stalk indicate the bases of 
broken off brandies (see Fig 16) 

The number of segments in the stalk vanes from one to eighteen Those 
nearest the basal plate are conspicuously urn-shaped (see Fig 14), those more 
distal are more bead-like, softer in texture and lighter or paler in color The basal 
segments are usually deeply colored (amber, brown or black), depending upon age 
The deepest coloration is in the constricted region of each segment A dark 
perforated septum incompletely separates successive segments Davenport (1883, 
p 7) found the top septum which separates the calyx from the stalk to be somewhat 
more complex than the other septa He also reported seeing flame cells and yolk 
granules m the stalk 

Each stalk terminates in a calyx These calyces or heads may drop off and 
new ones may regenerate from the stalk tip, apparently as in Barentsta laxa and 
related species The calyx is nmraed by 8 to 16 tentades which are not retractile 
but roll inward, as in other Entoprocts (see Rogick, 1948, Barentsta laxa figures, 
especially Figs 15, 17, 19, 20, 22, 24 and 33) The internal anatomy of the calyx, 
as described in Davenport's 1893 paper, appears to be similar to that of Barentsta 
laxa Davenport (p 15) was able to find only adult male zolds so could not study 
the sexual reproduction of Urnatella or the anatomy of female specimens, so that 
is one of the problems remaining for some future worker 

Richardson (1921, p 442) reported Urnatella as feeding on diatoms 
The present specimens were collected in Grand River, Ionia County, Michigan, 
and in Tippecanoe River near Pulaski, Indiana, see Table II 

The known distribution records for this as yet exclusively American bryozoan 
are as follows Leidy found Urnatella graetlts on a number of occasions between 
1851 (p 322) and 1884 (pp 5-6) around Philadelphia in the Schuylkill River, 
below Fatrmount dam, on the underside of stones, shells, on eel grass VoUtsncna 
sjnral%3 and on water star grass Schollera gramtnea His fnend, Dr Isaac Lea, 
snowed him a Unto shell from the Scioto River in Ohio on winch were some 
Urnatella remains Davenport (1893, p 2) and Potts in 1892 coljjfeted Urnatella 
in great quantities from the turbulent waters immediately below the overflow of 


EXPLANATION OF PLATE I 

All figured were drawn from preserved material with the aid of a camera htcida 

Fig 1 An old Plumatella repens var emarpnata sessoblast lTie free surfaoe of its large 
dark capsule la roughened by slightly raised ridges Drawn to Scale A 

Fig 2 A younger Plumatella repens var emargtnala sessoblast Dissected out of the 
same colony as floatob lasts on Figures 3 and 4 Drawn to Scale A 

Fio 3 The dorsal surface of a Plumatella repens var emargtnala floatoblast, showing 
the dark capsule about half covered by the float Drawn to Scale A 

Fig 4 The ventral surface of a Plumatella repens var emargtnala floatoblast showing the 
lesser encroachment of the float upon the capsule Drawn to Scale A 

Fig 6 Edge view of PlumaleUa repens var emargtnala floatoblast showing the flat dorsal 
face and curved ventral face The statoblast m resting on its dorsal face in this figure Drawn 
to Scale A 

Fig 6 A sessoblast of Plumatella casmiana It closely resembles those of P repens 
var emarpnata Drawn to Scale A 

Fio 7 Edge view of one type of Plumatella casmtona floatoblast Adapted from Study 
XIIL p 207, Fig 7 (Rogick 1943) 

Fig 8 Ventral face of a Plumatella casmtana floatoblast of the same type as the preceding 
Drawn to Scale A 

Fio 9 Tbs dorsal face of a Plumatella casmtana floatoblast of the same type as the 
preceding Drawn to Scale A 

Fio 10 Face view of the second, distinctive thin walled type of floatoblast of Plumatella 
casmtana Drawn to Scale B 

Flo 11 Edge view of the same type of Plumatella casmtana floatoblast as the preceding 
Ckpwjf to Scale 8 Adapted from Study X, p 213, Fig 3 (Rogick, 1941) 
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the Plat Rock Dam in the Schuylkill Canal near Shawmoot Station, Pennsylvania 
It covered almost every stone Kofoid (1808, p 402) found UrnateUa at Havana, 
in the Illinois River near the Illinois Biological Station and in 1908 (p 290) in the 
channel bottom of the river on Umomdae shells Hempei (1899, p 341) also found 
it m the Illinois River, from bottom towingp RichanUbn, between 1921 and 
1928, reported the species frbm several localities along the Illinois River, namely 
at Havana (1921, p 440), in Peona Lake below Cnillicothft (1924, p 380), at 
McKinley Bridge and Pekin, Illinois, jn a strong current (1925, p 417); and from 
LaSalle to Beardstown (1928, pp 391, 407) Williams (1930, p 280) reported 
UrnateUa from Licking River in Kentucky Rogick (1935, p 258) found UrnateUa 
in a number of Lake Erie, Ohio, localities Several years ago "specimens from 
Clinton River, Michigan, were sent to the senior author by Dr C J> D Brown 
UrnateUa has been observed in Lake Dallas, Texas, by Dr B B Harris and in 
the Mississippi River near Fairport, Iowa, by Dr C Osburn 

* 

Paludicella artfculata 

Paludtcella arttculala is a dainty yellow to brownish fonn growing in fine 
traceries on all types of submerged materials (shells, rocks, &Us) It is closely 
adherent but when its branching is luxuriant and the substratum limited in area it 
forms a soft, loosely felted mat Instead of forming statoblasts os do most fresh¬ 
water bryozoa, Paludtcella produces germmative bodies or "winter buds" called 
hibemacula (see Pigs Id, 15, 17, 18) These hibemacula arc generally darker 
and much more opaque than the ordinary zoids They are usually irregular in 
shape and split apart on germination but not so regularly as do statoblasts The 
zoias are long, slender, spindle-shaped and linearly arranged One or two zoids 
may sprout at an angle from the sides of each zoid (see Pig 19) The zoids have 
a projecting, squared orifice The tentacles number 10 to 18 

Paludtcella arttculala has a very wide distribution In the present material 
it was found in abundance in the Michigan and Indiana samples (see Table II) 
It has previously been reported from a number of U S A localities by Davenport 
Richardson, Rogick and Ward It has been reported by various writers from 
Belgium, Canada, China, England, Esthonia, Finland, France, Germany, Green¬ 
land, Hungary, India, Ireland, Italy, New Zealand, Norway, Russia, Scotland, 
Siberia and Switzerland 


Phimatella caamuma 

There was some question iis to whether this form should be called PlumaleUa 
casmtana or PlumaleUa repens var casmtana Dr Tonumi, in his excellent 1942b 


EX PLANA! ION OF PLATE [I 

Fig 12 Sprig of a dead PlumaleUa casmtana roarium showing somewhat angular, distinctly 
keeled soids Drawn to Sonic C 

Fig 13 Fragment of u pale-colored empty Paludtcella arttculala *oid from which the dark 
irregular hibemaculum had originated ]>rawn to Scale B 

Fig 14 Two UrnateUa gractlts stalks attached to th4 same basal plate Because this 
was preserved material some of the more distal segments are slightly collapsed and the calyces 
are missing Drawn to Scale B 

Fig 15 A differently shaped hibemaculum of Paludtcella arttculala Drawn to Scale A 
Fig 16 A more detailed view of the basal plate and four lower segments of an Umalella 
gractlu stalk The brackets on the two middle segments represent broken off buds Note 
the urn shape of the segments Drawn to Scale A 

Fig 17 Another differently shaped Paludtcella arttculala hibemaculum Drawn to 
Scale A. 

Fig 18. Still another hibemaculum of Paludtcella drawn to Scale A 
Fig ltib Portion of a Paludtcella arttculala colony showing the regular mode of branching 
an* terminal) Drawn to Scale C 
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paper (p 200) prefers the latter classification because the forms of the colony 
and two types of statoblasts are so much like those of Plumatetla repetu var 
emargtnaia The present writers prefer the other classification (P easmtana) 
because of the presence of the third type of statoblast (Pigs 10 11) Should this 
peculiar transparent thin walled type be found in other Plumatella repent varieties 
then P easmtana unquestionably would be listed as a variety of P repent 

Both Tonumi (1042b) and Rogick (1041 1043) pictured the soanum and two 
distinct types of floating statoblasts (fioatoblasts) The present paper shows 
the third type of statoblast (sessoblast) By itself the P easmtana sessoblast 
seems indistinguishable from that of P repent emargtnaia Measurements for two 
ordinary (capsuled as m Pigs 8 and 9) fioatoblasts are given in Table III The 
zoanum or colony and the sessoblasts of P easmtana and P repent emargtnaia are 
very similar The fioatoblasts of emargtnaia when seen m edge view are flatter 
on the dorsal than on the ventral side and the dorsal sidt. of the capsule is much 
more covered by the float than in P easmtana Compare Figs 3 4 5 and 7 8 9 
Plumatella easmtana occurred in samples #558 and #613 from Michigan and 
Indiana respectively Kenk (1949 pp 34 57) reported this Bpecies from a pond 
in southern Michigan and Rogick (1941 1941) from I ake Fne (Ohio and Canada) 
Foreign localities from which it has been reported arc Formosa Japan USSR 
and West Java 


Plumatella repens var emarginata 

Ihc P repent emargtnaia zoanum and sessoblasts ire similar in appearance to 
those of P easmtana The zoanum is closely adherent encrusting tan to dark 
brown in color The zoids are noticeably keeled The fioatoblasts are elliptical 
slightly flatter on the dorsal side than on the ventral (see Fig 5) The dorsal side 
float covers more of the capsule than does the ventral side float (see Figs 1 4) 
Measurements of several typical statoblasts are given in Tabic III 

This vanety occurred in a number of Michigan Indiana Pennsylvania and 
Utah samples as listed m Tables I and II It is widely distributed over the USA 
and elsewhere in the world and has been reported by many workers Some of 
its interesting distribution records in fireign localities arc Africa Asia (India 
Java Sumatra Malay Peninsula) Europe (Belgium Czechoslovakia England 
France Germany Hungary Ireland Italy and Russia) 

Plumatella repens var jugalls 

The confused status of the geminate jugalts form was discussed in an earlier 
study (Rogick 1941 pp 214 219) Very likely it is not a distinct vanety but the 
growth form of one of the other P repens vaneties Since the problem of its 
taxonomic status has not been solved the above unsatisfactory classification 
must be used 

This form has been reported only a few times since its discovery in Essex 
England by Allman in 18 t 0 Th op resent specimens were few m number and came 
from sample #558 (Michigan) The other North American (Ohio and Canada) 
collection sites f ir this form are in Lake Enc (Rogick 193 > pp 253 254) There it 
occurred in considerable abundance 

Plumatella orbiapenna 

This species has been recorded only once in literature—in 1882 by Kellicott 
from a pond on the border of Little Traverse Bay Michigan Unfortunately it 
was incompletely described by Kellicott (1882 pp 227 228) Only its nearly 
circular or orbicular statoblast was pictured The statoblast measured about 
* 325 nyft x 360 mm with both sides nearly equally convex The ectocyst was 
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described ad colorless but not so thick as in Hyahnefla punctata The tentacle 
number was given as about 00 The description of the colony is inadequate so 
one can not really be sure to what genus this form belongs Its floatoblasts very 
closely resemble in measurement and general appearance those of SlephaneUa 
htna which to date has been recorded only from Japan by Oka (1008) and Tonumi 
(1942a) However StepkaneUa htna is described is having fewer tentacles (10-40) 
and has a sizeable ectocyst The present writers have not found Kellicott s 
species but it would be an excellent idea for any collector who finds this form 
in the future to make a more detailed study of the species particularly of the zoid 
anatomy and the zoanum growth habit 

SUMMARY 

1 Five bryozoan species were found in nine collection samples Of these 
nine samples five were from new Michigan localities two were from Indiana one 
from Pennsylvania and one from Utah 

2 A revision of identification and compilation of i list of previously reported 
Michigan Bryozoa is included To date 11 species md varieties have bten 
recorded from Michigan The present study adds two more to the Muhigiii 
list Urnatetla gractlts and PlumateUa repens jugalts 

3 Paludtcella arttculaia was the most abundant bryozoan occurring in the 
Michigan and Inditna collections 

4 Urnatetla gracths was the next most ibundant in the Michigan and Indian i 
collections 

5 PlumateUa repens emargtnala was the third most ibundant fjrm and 
occurred in the Michigan Indiana Pennsylvania and Utah samples 

b PlumateUa casmtana occurred in a Michigan and Indiana collection and 
was not especially abundant 

7 PlumateUa repens jugalts occurred in very smill quantity in one Michigan 
collection 

8 A PlumateUa casmtana stssoblast is pictured for the first time but is indis 
tmguishable from that of P repens emargtnala 

0 PlumateUa orhtsperma Kellicott 1882 is briefly discussed 
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CONSERVATION IN THEORY AND PRACTICE 1 

PAUL B SEARS 
Oberlin College Oberlin Ohio 


More than one speaker I suspect has submitted a title under stress and then 
when the gnm business of preparation began has opened his dictionary to see 
exactly what he is to talk about Following this precedent I find half a dozen 
meanings for the word theory and more than three times as many for the word 
practice Curiously I find too that when these words are used together it is 
in an antagonistic sense In such instances it is the word theory which suffers 
for it 16 used to mean not a body of principles but speculation and guesswork 
Since our civilization accepts the achievement of power whether social political 
or economic as a practical accomplishment and a commendable one any criticism 
or opposition can be damned out of hand as being theoretical si eculative irrt 
sponsible and visionary Not to be practical in the accepted sense can be a very 
bad thing indeed and to call anyone a theorist seems to dispose of him effectively 
For a long time those excellent fellows the sport fishermen were convinced 
that poor fishing could be remedied by closed seasons c itch limits and the breeding 
of fish in hatcheries Any suggestion to the contrary was dismissed as thcorv 
Then gradually fishermen began to learn of the important e of clean water as a hab 
itat for fish of the enormous reproductive power of fish in good environment and 
of the extent to which our inland waters have been polluted by sewage industrial 
waste and silt from eroding farm lands 

The resulting protest has taken cn the character of a minor politicil earth 
quake Sportsmen have mobilized to demand th it our rivers and lakes be made 
c lear again Now this is an expensive request to those who h ivt so long used our 
streams is open sewers As a matter of fact they have a reasonable and honorable 
defense for the public which has so long tolerated this abuse is os guilty as they 
and should be made to shoulder part of the burden But the interesting fact is 
that in the heat of battle the first defense was to reach for a deadly weapon—the 
word theory The fishermen who demanded an end to pollution were called 
theorists although they include men from all walks of life It w is imusing to 
sec in the newspapers a fair c r ss section of our population thus labelled on the 
bland assumption that if you call a m in a theorist vou are effectively nd of him 
Fven those who should know better fall for this I recall a congressman who 
had considerable re si id for science One dav he asked n e | oint l lank if it would 
not be a good thing to prohibit the growing of wheat m the c emi ind country west 
of the 100th meridian where the Dust bowl lies Knowing the nusch cf whi< h had 
resulted from this ] ractice it was a great tenq tation to say Yes of course and 
have done with it But as a scientist I was familiar with the dnersitv of soils 
and other conditions in this area In ill horesty I had to qualify rm answer 
Unfortunately my host was not a scientist He was a politician though an 
enlightened one He couldn t be bothered with details however simply they were 

President al address del vered before the Ohio Acaderriy of Science at ( ap tal University 
Columbus Ohio Apnl 28 19 >0 
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presented - He wanted an answer in the good Christian tradition of “Yea, yea, 
and nay, nay,” and held forth at length on the need for a lexicon which would 
translate science into black and white for the benefit of his kind 

Now this particular congressman had performed a considerable public service 
by coining the word “gobbledegook” m protest against the obscure and preten¬ 
tious language that had recently became so popular in government documents— 
“directives,” “implementations," and the like But there is a vast difference 
between inflated, involved, and misleading language and the plain description of 
a complicated scientific situation For all his good intentions my fnend was too 
impatient to make the distinction In objecting to scientists not because their 
theories were wrong, but because they were too complex, he allied himself with 
his political enemies who would gladly discredit theory because the truth might 
interfere with their personal schemes 

It is a curious fact that while the average man can be readily prejudiced against 
theory as something impractical and speculative, he has a great appetite for 
speculation, and a great weakness for speculative theories as a guide in his most 
common actions Countless millions have shaped their conduct and established 
their values m conformity with intuitive systems of belief which not only have not 
been, but cannot be, tested with the same simple ngor that applies to scientific 
theory 

Even that most ruthlessly practical and realistic of conquerore, Ghenghis Khan, 
who tolerated all religious faiths among those spared by his sword, considered it 
necessary to formulate a system which he called the Yassa—some twenty-two 
statements of spiritual and practical belief The activities of Hitler along this line 
are too recent to require description, and were earned to the absurd point where 
they ultimately cnppled vital scientific research in Germany Even Soviet Russia, 
which has exalted science into a religion, is allowing the party line to determine 
what is true and false in genetics, to say nothing of art and literature By this 
view biological truth is no longer a matter of open inquiry and free agreement 
among scientists of all nations To my mind this is the most tragic and decisive 
symptom of a barrier between East and West If the same kind of nonsense 
spread to the physical sciences, we would benefit by the resulting paralysis m 
Russia, as we did in the case of Hitler, but I doubt if the Kremlin will go that far 

Actually there are signs of a reaction against science in our own civilization 
Certainly there is revolt against scientists and scientism It began some years ago 
m England with the proposal for a science holiday, to permit society to catch up 
with technological change It has been continued vigorously by Hutchins and 
his disciples in the Great Books movement True, Hutchins does insist on human 
values and the need for intelligence, and he has given ample financial support to 
scientific research at Chicago But he has some of the qualities of a highly literate, 
shaip-tongued, and extremely clever demagogue Witnin the month I heard him 
condemn the social scientists for teaching trash, and when asked what he meant 
by trash, he replied “facts!” 

On the best-seller list just now is Standen's new book, “Science is a Sacred 
Cow”—another hint of the gathering reaction With devastating flippancy it 
points out the limitations of science and of scientists This is an oft-told tale 
which the scientist can well afford to read again But if it coddles the popular 
delusion that there are short cuts to natural truths, it can do mischief I must 
admit that there are scientists who are uneducated, unaware of their premises, 
naive in their notions of method and of truth But this will hardly stand as a 
mass indictment,''with physicists, for example, concerned as they are at the use 
to which thA discoveries have been put 

If the practical man has a contempt for theory I suspect it to be a front for his 
fear, and the more vehement his expression of contempt, the greater his fear of 
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the power which lies m theory Assuredly there is no more powerful agency at 
man s disposal than theory Theory is something to be afraid of, unless it favors 
his immediate schemes 

The practical man, of course, is glad to use such bits of theory as he needs for 
his purpose I once met a gentleman who has on his payroll some of the ablest 
theorists m the country—he cannot do without them But 1 found him quite 
umnterested in discussing an ancestor of his who had some stimulating ideas on 
the subject of industry, agriculture and society After all, great grandfather had 
raised some very uncomfortable as well as important questions 

The current wave of dam building illustrates the tendency to limit the use of 
theory to what seems at the time practically advantageous, while ignoring the 
broader aspects of theory which are not immediately convenient The effect can 
be serious Just recently two dams which seemed to comply with all the necessary 
requirements had to be breached to avoid the danger of disastrous floods down¬ 
stream The designer had taken no account of stream-gauge data in the water¬ 
shed, though he followed the rules in everything else A trained hydrologist 
fortunately caught the defect in time to save lives and property Both men were 
using theory, but that of the first was too circumscribed 

I recall, with no pleasure whatsoever, being invited to a meeting to promote 
the Grand River dam in Oklahoma, later built at great expense I was all in 
favor of keeping as much transient water in Oklahoma as possible, but took pains 
to explum that land-use patterns in the watershed would have to be studied, per¬ 
haps modified if the reservoir were to lx. kept from silting and the dam from 
becoming a flood menace The promoters were much incensed and made that 
fact only too clear They got nd of me, got the money, and built the dam Since 
the dam was completed there has been at least one senous flood, and so much 
siltation that farmers an being begged to practice soil conservation The practical 
boys got their dam without undue delay, but theory caught up with them I 
have never seen the dam No doubt it complies beautifully with all of the require¬ 
ments of dynamic theory But this is dismembered theory, restricted in scope and 
worked out without relation to the broader aspects of the problem It is an 
instance of the precise application of science to detail, and the grossest empiricism 
with respect to the broad setting 

One may sail a lake, or skirt the edge of a coast without considering latitude 
and longitude The location or even the existence of the poles and of other con¬ 
tinents need not concern him But when manners venture on the broad ocean 
they must know that earth is a sphere and be able to locate themselves with mathe¬ 
matical precision on this sphere The voyages of Columbus were quickly followed 
by the perfection of quadrant and chronometer, with consequent rapid advance m 
astronomy and physics Theory, in truth, is not in antagonism to practice, but 
inseparable from it It is on this basis that I wish to discuss theory and practice 
in conservation, conceiving theory not as speculation but as a body of principles 

To that end, I shall firal summunze the situation that now exists with respect 
to our resources, then develop briefly the principles upon which any sound future 
action should be based 

To the Europeans who settled what is now the United States, resources seemed 
inexhaustible Andrew Jackson, in one of his Thanksgiving Proclamations, said 
they were inexhaustible, and that we would never have unemployment Before 
that, Jefferson’s purchase of Louisiana had been condemned as piling too much on 
top of plenty, while later Alaska was to be referred to as Seward’s Folly 

Ana it was true that some resources which today are of great value—notably 
trees, water, and wildlife—were honestly regarded as obstacles against civilization, 
to be got rid of as speedily os possible The log-burnings so well described by 
Conrad Richter, the gigantic slaughter of bison during the 70’s, and the reckless 
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drainage by ditch, roadway, and tile all stemmed from the desire to put more land 
to plow or pasture 

There was no restraining concept of the need for a balance of nature, least of 
all any notion that man might be a part of nature and thus dependent upon main¬ 
taining such a balance Poor Richard’s sayings were scripture to our young 
nation But somehow we paid no heed to one of the most important and profound 
statements that Dr Benjamin Franklin ever made This philosopher had studied 
the rate of population increase in the colonies, anticipating Malthus by nearly 
fifty years As he put it, “There is, in short, no bound to the prolific nature of 
plants or animals, but what is made by their crowding and interfering with each 
other’s means of subsistence " 

He failed to say “plants, animals or men’’ and was perhaps too discreet to say 
“plants, men, and other animals ” After all, Lord Monboddo's suggestion that 
human beings had once worn tails was considered outrageous, while the religious 
dogma of original sin took care of many complications which arose from the fact 
that our own species has a long pre-cmlizcd and a longer prehuman past Why 
call man an animal ? The earth and the fulness thereof might be God’s but there 
was a general feeling that man had full power of attorney 

The medieval Churih had held that economic behavior was very much its 
business Individuals guilty of usury and greed were tried in ecclesiastical courts 
The Reformation changed all that, and so destroyed the chance that wanton waste 
of resources might eventually have come to be regarded as a spiritual offense This 
is actually the position of oriental Taoist belief which regards violence against 
nature and abuse of the earth as a sin, quite as much as violence against man But 
the Western World had not undergone the suffering of the crowded Orient and did 
not realize that, sin or not the abuse of nature would ultimately react against man 
in a very practical way In theological language, it was not yet ready for this 
revelation Modern science is having to supply what religious insight missed 

With the divorce of religion from economics, the accepted standards of behavior 
betaine simply an extension of the rule “Finders keepers, losers weepers ” The 
consequence of this philosophy is shown by the history of a single word “exploita¬ 
tion ” To begin with, this was a perfectly respectable term, as it still is among 
engineers Literally it means unfolding, the turning to practical account of 
anything But presently it tame to mean selfish use And today it is a pungent 
term of condemnation in the general mind This is no accident One has only 
to read Angie Debo’s account of the frightful waste of gas and oil resulting from 
the early scramble for quick profits in the Southwest to know why exploitation 
has become an evil word It is only fair to say that not the technicians, but those 
who hired them were primarily to blame 

It is hard to measure honestly what this attitude has cost us and I for one am 
less concerned to cry over spilt milk than to undo what mischief we can and get 
started on the nght track The Conservation Foundation has recently published 
a report to Iudustry which graphically appraises the present state of our resources 
The same foundation ib today engaged in a nationwide water survey and a world¬ 
wide report on soil The Soil Conservation Service, Forest Service, Fish and 
Wildlife Service, all have marshalled disquieting figures which seem to stand up, 
despite some criticism 

Some of this criticism comes from surprising sources Thus an exceptionally 
able senior member of one of the older scientific bureaus of the U S Department 
of Agriculture has been severely critical of our concern over soil erosion He calls 
erosion a symptom rather than a causa of poor rural economy, and says, correctly 
enough, that erosion u only one source of soil deterioration But by inference he 
disparages its importance Because his words have been eagerly quoted by those 
who would play down the whole conservation movement, I think it fair to point 
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out that he represents a group whose word was law m scientific agriculture until 
the whole erosion problem blew up in their faces Had that group been psycho¬ 
logically and technically prepared to meet the emergency, would two Presidents— 
one a Republican and the other a Democrat—have found it necessary to develop 
an entirely new agency—the Soil Conservation Service ? I doubt it 

Among the many foresters I know, I have found only one who is complacent 
about our timber supply, saying, “We have plenty of trees " I am sorry to have 
to point out that he is a marked man in the profession, having no connection with 
the growing and management of forests, but close tics with those who exploit 
them So far as wildlife estimates are concerned, I know of no criticism deserving 
attention 

Even the best of national inventories are based on aggregates of local samples, 
and no skill of mathematical manipulation is able to give greater accuracy than 
that of the original sampling For this reason I am inclined to lay considerable 
stress on my own detailed observations in the field I have worked in all but 
three states of the Union—Washington, Oregon, and Arizona—aS well as the 
province of Ontario and much of Mexico 

The net result of my observations can be stated very briefly efficient land use, 
that conserves and improves the capacity of land to produce, is the exception rather 
than the rule To a trained ecologist poor land use is as obvious as the symptoms 
of disease to a trained physician, while good land use stands out in notable con¬ 
trast True, money is often being made from poor land use, but if so, it is at the 
cost of capital investment Even so cautious an authority as Dr Robert Salter 
has warned that the great increases in yield from hybrid com are laigely obtained 
it the cost of soil deterioration The same statement can be made of such other 
cosh crops as soy beans, tobacco and cotton 

There can be no question that a marked improvement has been under way for 
the past fifteen years But neither is there any question that this improvement 
has been most vigorous not on the best farming lands, but on the poorer It is 
the hill counties in Ohio and in the South which have taken the lead in good 
conservation prac lice, while the mh level lands of the Black Swamp and the eotton 
belt continue to waste away 

I ian, of course, speak most definitely of Lorain County where I have been 
living for the past twelve years This county receives about forty inches of rain¬ 
fall per year, over 4 000 tons per acre, yet a substantial proportion of fanners are 
buying city water This county has a minimum of well managed mixed legume 
pasture, and far too many soy bean and com fields left bare through the winter 
months There is little systematic return of organic matter to the soil, and prac¬ 
tically no trash farming which would increase water absorption Our studies 
show that pastured woodlots, with their trampled soil suffer heavily from summer 
dryness This condition is intensified by the fact that absence of undergrowth 
permits leaves to be blown away, instead of rotting into absorbent mulch 

Wc have found that about 20 per cent of the county drains directly into high¬ 
way ditches Except for the rare cases where the drainage slope is covered with 
improved pasture or protected woodland, this represents a heavy discount on 
the annual rainfall 

The streams of the county suffer from pollution and uneven flow, with resultant 
damage to fishing With respect to one stream, we know that deterioration can 
be traced to clearing the headwater forests and thickets Assuming this relation 
to be general, wc have mapped woodlots and stream sources We find some 800 
woodlots (mostly grazed) and-about 400 stream sources, but of this number only 
36 stream sources are wooded This is a meager 10 per cent guarantee of stable 
stream flow 

Such, in bnef, are conditions as of today in a fairly prosperous and respectable 
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agricultural county which no one thinkB of as marginal In happy contrast are 
two noted Ohio farms, those of Louis Bromfield in Richland County, and Cosmas 
Blubaugh in Knox County Both ore models of intelligent ecological treatment 
That of Bromfield is thoroughly analyzed and discussed in his latest book, “Out of 
the Garth," and I am inclined to agree with Russell Lord that this will be one of 
the most important agricultural publications of recent years Bromfield has put 
his land to rich meadow, whose grass and legumes are used for pasture, hay, and 
ensilage Com has been eliminated and small grains confined to the necessary 
minimum of oats and barley required for occasional seeding of meadows Under 
a new plan oats and barley are added to the ensilage, enhancing its nutnent quali¬ 
ties The deep rooting meadow plants tap the subsoil minerals, while a system 
of rough tillage conserves moisture and organic matter I have myself confirmed 
the benefits of this system to land, water, and livestock, and am prepared to accept 
Mr Bromfield’s statement that he is producing meat and milk at a heavy saving 
Of great importance is the claim that animals and plants are far healthier than 
under the old system of row crops and gram farming This statement is in accord 
with much testimony from other sources and deserves the most careful scientific 
check 

The Bromfield farm is an individual enterprise, but there are examples of 
community patterns of excellent land-use, long antedating the time of science 
Such are the Pennsylvania Dutch farms, the Igorotc terraces between Manila 
and Buguio, and some of the pre-Conquest areas in central Mexico, of which mere 
traces persist At best these ore few m number and meager in extent as compared 
to the general pattern of exploitation, world around Yet they serve to show 
that peace between man and ndture is possible 

Now these ancient systems of good land use were worked out through genera¬ 
tions by the costliest, most painful trial and error On the other hand Mr Brom¬ 
field, making use of scientific insight, was able to establish a successful system m 
less than ten years For those who do not understand the advantages of scien¬ 
tific theory over trial and error I would recommend reading first Mr Bromfield’s 
“Out of the Edrth" and then a recent book by George Reeves called "A Man 
from South Dakota ’ Reeves, trained in journalism, a bom gambler and a hard 
worker went at the business of developing his South Dakota ranch os though he 
were playing roulette Unquestionably he had very difficult conditions under 
which to work, but at the end of twenty-four years he still seems not to sense that 
it is possible to conquer nature only on her own terms He had studied some science, 
true, but nowhere seems to have learned that any landscape, whether farm or river 
valley, is a great organic entity which must operate in accordance with the prin¬ 
ciples of the balance of nature His experience is in powerful contrast to that of 
Mr Bromfield 

This bnngs us finally to the question of what principles underlie the wise use 
and care of natural resources First I should place the fact that any area with its 
resources and inhabitants is on expression of energy This energy comes pri¬ 
marily from the sun, is fixed by green plants in the form of organic compounds, 
aud thereafter channeled through food chains to all forms of life present In the 
course of this channeling the laws of the conservation of energy apply as relentlessly 
as in any laboratory experiment or industrial process It is entirely possible for a 
framed ecologist to judge how efficiently the energy is being transformed and used 
in any habitat He can read the landscape as a banker reads a financial statement 

Let us suppose that stubble is being burned This results in a complete release 
of all energy and reduction of material to inorganic stale On the other hand if 
plant and animal materials undergo natural decomposition countless forms of life 
take part in the slow, step by step release of energy This has two consequences 
Each step affords subsistence to a particular set of organisms The more gradual 
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the change, the larger the number of possible niches which can be filled by appro¬ 
priate forms of plant and animal life Each in turn performs a role in relation to 
the whole community, changing it and in general helping better to organize it to 
sustain future generations of living things One may observe this process in an 
abandoned field returning to forest or a neglected roadway going back to praine 
As time goes on any area tends to build up to the point where it makes the 
most efficient use possible of solar energy and the raw materials of earth and air 
This is the type of virgin habitat which Europeans entered when they settled 
North America It is still the norm or standard towards which good land use 
should direct its aim Too often, as we have seen, the effect of human occupation 
is to disrupt completely this chain of events and not substitute anything con¬ 
structive for it 

Finally, our own species is related to the rest of nature largely through its 
socially sanctioned forms of behavior It may happen as it did with the Pennsyl¬ 
vania Dutch, that such behavior was arrived at through the long course of trial and 
error With us, however, the problem is to modify our behavior in the light of 
scientific knowledge This clearly calls for a wide understanding of the body of 
principles which lie back of sound land use and for making those principles a 
matter of social sanction It is at this point that the scientist must enlighten 
those who formulate public opinion and establish standards of behavior 

Technically, these are the artists, poets, writers and publicists of our civiliza¬ 
tion, to whom falls the task of dramatizing the truth as they see it This was the 
role of John Steinbeck when he wrote “Grapes of Wrath ” Unfortunately, he was 
at least two removes from the source of truth and while he stirred up public 
opinion, the net effect h id more to do with reforming transient camps in California 
than with restoring the soil in Oklahoma, whose abuse was the physical basis of 
his tragedy 

Edmund Sinnott has given us a valuable clue m his presidential address to the 
American Association for the Advancement of Science He spoke on the topic, 
“Millions of Scientists,” pointing out the opportunity for widespread social par¬ 
ticipation m science His view has been justified, for example, by co-operative 
land use surveys in England and this country The process can be much more 
widely extended Such co-operation in science would bring home, as nothing else 
can, those principles which must guide our (mhzation if it is to endure 

And to his suggestion I would add another, which I think is inherent in our 
democratic philosophy Coll it “Millions of Interpreters’' if you like As each 
individual comes better to understand the principles of which I have spoken, he 
can, without waiting for the Steinbccks, express the importance of what he knows 
and so play his port in molding public opinion and establishing new values 

I can testify that just such a process is now under way Friends of the Land, the 
Izaak Walton League, American Forestry Association (and here in Ohio our 
vigorous Ohio Forestry Association), countless Garden Clubs, and many other 
lay organizations are learning the truth and telling it 

The conservation movement may have a long and difficult way ahead, but it 
has crossed the divide 
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Progress toward scientific management of our natural resources although 
discouragingly slow at times has none-thc-lcss licen remarkably rapid during the 
past two decades During this period the number of scientifically trained per¬ 
sonnel employed to cope with resource problems has increased many fold and 
numerous important conservation projects have been completed In our own 
state, for example, the number of trained workers engaged in soil, water, forest, 
mineral and wildlife management and research has grown from less than 10 in 1930 
to approximately 250 at the present writing During the same period such 
important projects as the Muskingum Watershed Conservancy District with its 
14 flood control dams and 10 recreational lakes, greatly enlarged public forest pro¬ 
grams and the organization of Soil Conservation Districts in 78 of the 88 counties 
in the State have been realized 

Considerable progress has also been attained in conservation education Courses 
designed to awaken students to an understanding of resource problems were 
initiated during this period at a number of the privately supported Ohio colleges 
and universities and in at least three of the state supported universities The 
Ohio Conservation Laboratory for prospective teachers and teachers in service 
was also initiated during this period This program, conducted by the College of 
Education of the Ohio State University in co-operation with the State Department 
of Education and the Ohio Division of Wildlife has provided training to many 
elementary and secondary sihool teachers who have established centers of con¬ 
servation teaching in both large and small school systems in the State 

Although these and many other accomplishments have been attained it is 
readily apparent that much yet remains to be done We have made progress on 
only some of our problems while on others we are still falling behind Despite 
notable advances m soil conservation for example we arc for the state as a whole 
still carrying on a depleting type of agriculture Probably not over 20 per cent 
of Ohio farms are managed on a self-sustaining basis in so far as soil resources are 
concerned While progress is being made on some fronts new problems continue 
to develop The growth of the chemical industry in recent ytars has for example 
introduced new problems due to the resulting waste products emptied into our 
already polluted streams Wildlife management problems too have become more 
complex because of the ever growing army of hunters and fishermen who seek an 
equitable shore of the wildlife crop produced on farms and the meager area of 
publicly owned land in the state 

One of our major problems is to so co-ordinate the efforts of the various agencies 
established to work on conservation programs that the maximum good may be 
accomplished with the limited funds at thtir disposal The recent Ohio Legisla¬ 
ture hod this objective m view when it enacted legislation establishing a Depart¬ 
ment of Natural Resources “ and to bring into that departfnent, as divisions 
thereof, the various state agencies engaged in conservation of natural resources 
and to provide for the correlation of the work and activities within the department 
so as to avoid and eliminate unnecessary duplications of effort and overlapping 
of functions 
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This legislation brought into legal status on August 11, 1949, the first unified 
conservation department in the state and placed Ohio among the select group of 
states which now handle their resource problems in this manner 

The conservation symposium conducted at the recent annual meeting of the 
Ohio Academy of Science was planned by the Conservation Committee to acquaint 
members of the Academy and the general public with current conservation prob¬ 
lems in Ohio and the programs of the agencies charged with responsibility for 
their study and management Special emphasis was given to the administrative 
organization of the newly created Department of Natural Resources and to the 
program, problems and policies of the divisions of Geological Survey and Water 
within that department The papers presented at this symposium are herein 
published as a means of further disseminating the information presented It is 
hoped that similar symposia may be conducted at subsequent meetings of the 
Academy so that the work of the remaining divisions of the Department and of 
other conservation agencies in the state may become better known 


ANNUAL MEETING 

OF THU 

AMERICAN INSTITUTE OP BIOLOGICAL SCIENCE 

In Columbus Ohio and thk Ohio Statu Universitv 

SEPTEMBER 11 - 12 - 13, 1950 


The following Biological Societies will present programs at the A I B S 
Meeting 

Amertcan Bryological Society 

American Fern Society 

American Society for Horticultural Science 

American Society for Plant Physiologists 

American Society for Human Genetics 

A mertcan Society of Lymnology and Oceanography 

A mertcan Society of Naturalists 

American Society of Plant Taxonomists 

Botanical Society of America 

Ecological Society of A menca 

Genetics Society of America 

Afycologtcol Society of America 

Pkycologtcal Society of A menca 

Society for the Study of Evolution 

Society of Industrial Alicrobtologists 

THE SEMI-CENTENNIAL OF GENETICS 

In Celebration, the Genetics Society of America is preparing a special 
program for the Columbus Meeting 

All members, of Biological Societies not planning programs for the A I B S 
meeting are cordially invited to attend the Columbus Convention 



PROGRAM, RESPONSIBILITIES, AND PROBLEMS OF THE 
NEW OHIO DEPARTMENT OF NATURAL RESOURCES 

A W MARION Director 
Columbu'i Ohio 

Appreciation is expressed for this opportunity to present to the Ohio Academy 
of Science certain factual information regirding the recently unified Department 
of Natural Rt sources here in our own State of Ohio I am aware that many 
individuals who hold membership in the Academy contributed a great deal of their 
own time and effort toward the creation of this unified conservation program 
The movement to create an integrated state department embracing all forms 
of resource conservation, has actually been in the making for nearly a decade 
The idea had numerous, scattered proponents even earlier than that, but within 
the last half-dozen years the idea really took hold and flourished to such an extent 
that legislation was introduced in three successive sessions of the Ohio General 
Assembly relative to the creation of a unified Natural Resources Department 
The Bill which was finally enacted into law was Senate Bill No 13 of the last 
General Assembly, and the law became operative on August 11 1949 

It is perfectly safe to say that when the Bill was finally passed probably no one 
was < ompletely satisfied with the enacted version dthough most Ohioans believed 
that a start had been made in the right direction At this point let me say that 
aftc r nearly nine months of working under the provisions of the Bill probably no 
one realizes more fully than I the numerous deficiencies in it but at the same 
time I have the utmost confidence that these deficiencies can be corrected, and the 
Bill further clarified without any serious threat to preserving the character and 
intent of the Act 

Numerous well qualified citizens of Ohio served on various committees to advise 
and review the legislation which was drafted prior to its introduction in the Gen¬ 
eral Assembly An effort was mode to give persons directly interested m each of 
the several basic resoun es a voice in shaping the final broad concept of the Bill 
On these committees were people interested in soil and agriculture in geology in 
wildlife problems in parks and recreation in the use of water from the standpoint 
of agriculture industry and municipalities Expert engineers also served on these 
committees Whatever might be said for or dgainst Senate Bill 13 it probably did 
reflu t the attitude and the understanding of a wide range of people representing a 
fairly typical cross section of our entire population 

Senate Bill 13 as it became Law provided for the establishment of seven 
divisions in the Department of Natural Resources These included four existing 
agencies and three new divisions < reated by the law itself The existing agencies 
which were moved ovir into the new Department included the Division of Water 
formerly listed is the Water Resources Board, the Division of Geological Survey 
the Division of Forestry formerly a section of the Agricultural Experiment Sta¬ 
tion and the Division of Wildlife formerly known as the Division of Conservation 
and Natural Resources The three new divisions created included the Division of 
Beach Erosion the Division of Lands and Soils, and the Division of Porks A 
little later, I shall attempt to outline briefly for you the functions vested in each 
of the seven divisions 

The Natural Resources Commission established by the law, has a total of nine 
members Seven of these members ore appointed by the governor for seven-year 
terms on a staggered-term basis and not more than four of these seven men may 
be members of the same political party The other members in the Commission 
are designated to serve by virtue of the positions they hold—one being the Dean 
* 158 
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of the College of Agriculture of the Ohio State University, and the other, the 
appointed director of Natural Resources The director, however, is not authorized 
to vote on matters under consideration 

It was not my intention to enter into a discussion of personalities, but I do feel 
that to point out and name the initial membership of this Natural Resources Com¬ 
mission, will indicate to you the sincere attempt of the Governor to call upon 
highly qualified men to give public service, as a policy-making Board for this new, 
unified Department Those who now serve on this Commission arc Mr Roy 
Battles, widely known farm director of Radio Station WLW, Mr C D Blubaugh, 
of Knox County, one of the pioneer practicing soil conservationists in the Sitate of 
Ohio, Mr Bryce C Browning, nationally known secretary of the Muskingum 
Watershed Conservancy District and recognized as an authority on problems of 
water and forestry, Dr C L Dow, Professor of Geology and Geography, of Ohio 
University, Mr Lew C Reese, one of America's outstanding industrialists whose 
Scio Pottery and management-labor relations has commanded national attention, 
Mr John A Slipher, widely regarded as one of the nation’s outstanding practical 
soil technicians, and Mr Gieoige Wenger, well-known industrialist and sportsman 
The Commission exercises no administrative function but advises with and makes 
recommendations to the Dim tor with regard to plans and programs for the man¬ 
agement, development, utilization, and conservation of all of the natural resources 
in the State, it advises and makes recommendations on methods of co-ordinating 
the work of the several divisions in the Department, it may consider and make 
recommendations upon matters of policy which the Director may refer to it and 
hold public hearings on the same, and it may submit biennially to the governor 
such recommendations for < hanges in the Conservation Laws as may be deemed 
desirable The members of the Commission serve without compensation, but are 
reunbursed for the actual and necessary expenses incurred in the performance of 
their duties A majority of the membership of the Commission is necessary for 
a quorum 

The Bill, as it was passed, provided that there shall be a Director, appointed 
by the governor for a penod of six years His appointment shall be concurred in 
by the Natural Resources Commission and approved by the Senate 

Tht Bill provides that the Director shall formulate, determine, and institute 
the policies and programs of the Department and shall approve any contracts or 
agreements involving any of the seven divisions The Director is empowered to 
correlate and co-ordinate the work and activities of the seven divisions so as to 
avoid unnecessary duplication of effort and overlapping of functions 

In addition two advisory boards were created by the Act, namely, the Wildlife 
Council and the Water Resources Board There was also namea an Advisory 
Board to the Water Resources Board, representing all affected segments of our 
population The Director may create advisory boards for the rest of the Divisions, 
if ne sees fit to do so The Director is authorized to accept and expend gifts, 
devises and bequests of money, lands, and other properties on behalf of the Depart¬ 
ment or any of its divisions He shall also have the power to publish and sell or 
otherwise distribute data, reports and information With the approval of the 
governor, he may take action in behalf of the State for the appropriation of private 
property for public use, under the existing sections of the General Code, relating 
to such procedure The Director of the Department shall have the right ana 
authority to enter into co-operative or contractoral agreements with the United 
States Government, or any of its agencies or departments, or with any other body 
politic for the accomplishment of any of the purposes of the Act 

In order to maintain experienced personnel in key positions, Senate Bill 13 
provides that the State Geologist, the Chief Engineer of the Water Board, the 
State Forester, and the Conservation Commissioner, should continue to hold their 
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positions as chiefs of their respective divisions after the effective date of the Act 
Concerning new division chiefs for the divisions created by the Act, the law pro¬ 
vided that these were to be appointed by the Director with the approval of the 
Natural Resources Commission 

To further strengthen the security of trained personnel, the law provides that 
any person holding a position within the classified Civil Service of the State, would 
be transferred to an equal position and grade in the new Department Persons 
who were holding employment in the divisions or departments not previously 
subject to Civil Service were placed without examination, in positions commen¬ 
surate with the duties, seniority and compensation of their previous employment 

I had originally thought to outline some of the work of all of the seven divisions 
of the Department, but since Mr Melvin of the Geological Survey and Mr Bern- 
hagen, of the Division of Water, arc to appear on this program and tell of the work 
of their agencies, I shall refrain from discussing the importance and work of these 
two divisions 

The Division of Beach Erosion was created for the purpose of engaging m 
projects and in lending co-operation to other age n< ics engaged in projects for the 
protection of the south shore of Lake Eric from the severe damage which occure as 
a result of shore erosion Thib work was formerly carried on under the Ohio 
Department of Public Works, and its program is virtually unchanged insofar as 
background of legal authority is concerned One of the pnncip.il limitations with 
regard to the Division of Bcaih Erosion is the character and cost of the work 
involved The laws under which this division functions, more or less restrict itb 
projects and programs to those places along Lake Enc where public benefits are 
involved Its program does not encompass the protection or rehabilitation of 
pnvately-owned lands This division has junsdic tion and control of the submerged 
lands belonging to the State under the waters of I«ikc Enc and the minerals they 
contain The Division of Beach Erosion is headed by Mr F O Kugel, a veteran 
engineer, who spent many years in this work with the Department of Public Works 

The Division of Parks, to quote directly from Senate Bill 13, “shall have the 
nght, power, and duty to create, supervise, operate, protect and maintain a sys¬ 
tem of State parks and to promote the use thereof by the public Within 30 days 
after the effective date of this Act, all state properties the major function of which 
is park in nature, shall be classified and transferred to the Department, except 
roadside parks, of the Department of Highways and lands of the Archaeological 
and Historical Society " 

In order to understand the complexity of the, problem involved in meeting the 
terms of the law, it is necessary to have some knowledge of Ohio’s widely-scattered 
park system, prior to the establishment of this new Department 

A century or more ago, the State of Ohio engaged in building a great network 
of canals throughout the State, including feeder reservoirs for water supply After 
the railroads supplanted the canals as a means of transportation, these lands and 
waters remained under the ownership of the State Some of these reservoirs were 
continued under the management of the Department of Public Works with much 
of the rest of the canal system Most of the reservoirs, however, were turned 
over to the former Division of Conservation, primarily, for the public recreation 
and the fishing values involved Over the years, most of the desirable state-owned 
lands adjacent to the larger areas of water were leased to private individuals for a 
wide variety of uses The State, however, retained custody of the water, itself to 
permit boating and fishing and frequently the term “state park” was applied to 
such areas, although there was actually little park value tnvolved 

In recent years, financed by both general revenue and fishing license funds, the 
former Division of Conservation had constructed a number of headwater lakes, 
primarily for additional public fishing waters On most of these areas, a narrow 
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access strip was acquired around the edge of the lake, and occasionally a few acres 
of ground to permit the construction of a shelter house and related facilities How¬ 
ever, these, too, fell far short of meeting the accepted definition of a State park, 
even though they were frequently listed and publicised as such 

During the last quarter of a century, the Division of Forestry had acquired by 
purchase or co-operative agreement almost 160,000 acres in the State Forest 
System The laws under which the Division of Forestry operated, were wisely 
written to permit acquisition of land not only for forest purposes, but for scenic, 
scientific and recreational values as well Many of the finest potential park areas 
in the State thus passed into the cusotdy of the Division of Forestry Recognising 
the growing public interest and demand for outdoor recreation, this agency in 
recent years had advanced the development of public use facilities on the lands it 
operated and controlled When Senate Bill H became law, these recreational 
facilities which hod been thus far developed by the Division of Forestry were to 
pass over to the management and operation of the Division of Parks There are 
numerous problems involved in arriving at a sensible basis for such a transfer of 
program and authority, since the recreational work had been developed as only 
one phase of a broadly integrated program of good land use on the State forest 
system In other words, in most instances, the same personnel, the same super¬ 
vision, and the same equipment were used to carry on the recreational program in 
conjunction with the general forestry program on these areas involving timber 
harvest, reforestation, fire control, road maintenance and similar activities 

The new Division of Parks has a tremendous problem ahead of it It has con¬ 
siderable money at its disposal for the construction and development of new areas 
and new facilities but it is sorely handuapped at present by ldtk of adequate 
operation and maintenance funds The Division of Porks is directed by Mr 
V W Flickmgcr, formerly the Chief of the Division of Lands and Waters of the 
State of Iowa This Division has a real jpb ahead of it in development of a long- 
range program designed to meet Ohio’s future park needs 

With relation to forestry m the new unified Department, the Division of 
Forestry whs transferred from its former place with the Agricultural Experiment 
Station into the new Department with scracely a change in its day-to-day pro¬ 
gram Only minor changes were made in the forestry laws of the Ohio General 
Code Technical forestry research was left as a function of the Agricultural Experi¬ 
ment Station Forestry had been unique among State agencies m the past, in that 
it had no Columbus office, its pruuipal office being at the Wooster Experiment 
Station and its southern Ohio office at Chillicothe Until expanded office facilities 
are available here in Columbus, this arrangement must still prevail 

The Division of Wildlife comes practically all of the programs formerly vested 
in the Division of Conservation and Natural Resources, except those activities 
formerly conducted under its Inland Lakes and Porks Section When Senate 
Bdl 13 was passed it provided that the former Conservation Commission, the 
policy making board in the post, was to maintain its identity and be known as the 
Wildlife Council Its principal function is to establish rules and regulations con¬ 
cerning thet aking, propagation, habitat restoration and federal projects relating 
to fish and game, and to advise with the Director of Natural Resources in all 
matters pertaining to the planning and developing of the programs and policies of 
the Division of Wildlife 

The law provides, as in the past, that money received from the sale of hunting 
and fishing licenses Bhall be used for the operation of the Wildlife Division, and it 
establishes certain maximum percentages which may be used for administration 
and law enforcement 

The seventh division which was authorized under Senate Bill 13, is the Division 
of Lands and Soil This Division has not yet been established, and probably will 
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not be until we are m a position to provide it with office space, equipment, and 
qualified personnel This Division is not intended to replace or to do away with 
any existing agency working in the held of Soil Conservation Rather, it is 
intended to correlate the activities and to encourage and assist all other agencies 
which may be faced with problems relating to soil conservation The primary 
function of this division will be to inventory the land resources of the State and to 
provide technical and mechanical assistance to existing Soil Conservation Districts 
While no one can safely predict what future legislatures will do, there is at this 
time considerable sentiment that the present Division of Reclamation in the 
Department of Agriculture, dealing with stnp mine lands, might well come over 
into this new Division of Lands and Soils in the Department of Natural Resources 
Such a change, of course, could only occur by legislative enactment 

SUMMARY 

It will be seen from the foregoing that there is quite an elaborate legal frame¬ 
work now established for the new Department of Natural Resources Yet, I 
believe that all of us who try to think the matter through, must recognize that 
while this legal framework may be both necessary and desirable, it is no guarantee 
in itself for the success of the new unified department Rather, we must view it 
as a means toward an end, and not as the end objective in itself 

We must be broad enough, and honest enough, to recognize that it is going to 
take wise council, constructive long-range planning competent sincere personnel, 
and a substantial amount of money, to do the things which we all know should be 
accomplished here in our own State 

We ore cumntly faced with the problems incident to an increasing population 
Wc are faced with the perpetual problem of maintaining the fertility and pro¬ 
ductiveness of our agricultural lands, and we are likewise faced with finding an 
intelligent answer to the problem of our growing areas of marginal and submarginal 
lands throughout the State Yet, I believe that whether it happened to be Senate 
BUI 1J, passed last year, or some other bill, passed within the next decade or so, 
we would ultimately have come to a similar effort to unify our thinking and action, 
for the present and future welfare of our citizens depends upon the conservation 
and wise use of our basic resources Through the findings of science, we have come 
to the realization that we cannot hope to save one of our renewable resources 
without saving them all Neither can we destroy any one resource without doing 
damage and injury to another equally important resource Science has led the way 
in pointing out the affinity of soil, water and plants, upon which hfe itself depends 
In the last half century, wc have gone far in development of the industrial and 
technical phases of our national economy Wc have streamlined and integrated 
business and industry to secure greater efficiency in production, and better dis¬ 
tribution of goods It is inevitable that, sooner or later, we would come to the 
some philosophy in the management of our basic natural resources 

I believe, too, that this attempt to unify and integrate our efforts in the field of 
resource conservation represents another mile post along the rood of our mental and 
spiritual progress A hundred years ago in tins country of ours, we abolished the 
institution of human slavery, 60 years ago, we began to pass social legislation for 
the protection of our less fortunate elements of population Perhaps, this current 
rising interest in the welfare of our baste resources is evidence that we may be 
widening our spiritual horizons sufficiently to recognize that mankind docs not 
own the earth, but that each generation, is destined to serve as a trustee of these 
basic resources, for generations yet to come 

I realize fully my own limitations in the tremendous work that lies ahead, and 
will certainly welcome help and suggestions from members of the Ohio Academy 
of Science 



PROGRAM PROBLEMS AND POLICIES CONCERNING 
MINERAL RESOURCES IN OHIO 


JOHN H MELVIN 
Chief Division of Geological Survey 


Twelve years before the founding of this great University whose centennial 
we observe today W W Mather Ohio s first State Geologist wrote in his report 
of 1838 The primary object with the Legislature in authorizing the Geological 
Survey of the State was to develop its natural resources with a view to their 
application to the uonomit il purposes of life 

Down through the years the program of the Survey has been based on that 
philosophy It has always been a research organization dedicated to discovering 
and making known scientific data on the mineral resources and geology of Ohio 
Today that program remains unchanged The staff serves the public by regul ir 
publication of reports on its findings by letter telegram or telephone and by 
personal interview The Surveys extensive files of physical and chemical data 
its many and varied publications and maps and the helpful suggestions of its 
staff of specialists arc av ulable to all who are interested in mdustn il development 
public improvements and conservation of resources 

The new Natural Resources Liw defines i specific program in considerably 
more detail th in any previous act It says 

Set 802 • * • The division of geological survey department of natural resources 

shall 

a Collect study tnd interpret all available information pertaining to the geomorphology 
stratigraphy paleontology mineralogy and geologic structure of the state and Bhall publish 
reports on the same 

b Collect Btudy and interpret all avail ible data pertaunng to the origin distribution 
extent use and valuation of mineralogical and geological raw materials and natural resources 
such as clays coals building stones gypsum limestones and shales for cement dnd other 
uses petroleum gas bnnes saline deposits molding sands and other natural substances of use 
ind value excluding only those pertaining to water usable as such for agricultural industrial 
commercial and domestic purposes but not excluding other rock fluids such as natural and 
artificial brines and oil well fluids 

t Make special studies and reports of resources of geological nature within the state 
which in its discretion are of current or potential economic or educational significance The 
division of geological survey at its discretion shall examme the technological processes by 
which mining quarrying or other exLrtctmg processes may be improved or by which materials 
now uneconomical to exploit may be extracted and used commercially for the public welfare 

d Make store and have av ill ible for distribution maps diagrams profiles and geologic 
sections portraying the geological charac tens tics and topography of the state both of general 
nature and of specific localities 

e At its discretion or it the request of other agencies of the state government advise 
and consult with representatives of those a^em les on problems of geological nature 

There are some other minor provisions and the section on geology closes by 
stating 

Sec 802-3 Nothing in this art shall be construed as limiting the authority of the chief 
of the division of geological survey to inveatigate survey interpret and report matters relating 
to the geological or mineralogic il conditions of ilit slate or to technologies pertaining to them 
to the end that industry commerce education public health and recreation may be advanced 
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There are features of other acts which do limit the activity of the Survey 
however, particularly the lock of certain provisions in the biennial appropria¬ 
tion acts 

Over 30 separate projects are being earned forward at the present time Sur¬ 
face geology studies are progressing m Adams, Athens, Coshocton, Gallia, Hock¬ 
ing, Lucas, Monroe, Morgan, Perry, Stark, Tuscarawas and Washington counties 
Such projects include studies in stratigraphy, paleonotology, geomorphology, 
structure and particularly the economic geology of the area 

Editorial work is progressing on a voluminous manuscript by Dr Wilbur Stout 
on the Monongahela formation of Ohio and one on the Mississippian formation 
by Dr J E Hyde 

The coal section of the survey is engaged in a continuing, long range program 
of accumulation and correlation of data on the geology, thickness, composition, 
and reserves of Ohio coal desposits 

In co-operation with the Engineering Experiment Station of the Ohio State 
University, a study is being made of the uses of Ohio coals as a source of synthetic 
liquid fuel Another co-operative project with the Station is a detailed field 
sampling and laboratory analytical study of the Meigs Creek or No 9 coal Vast 
reserves of this coal exist in Ohio but certain types of treatment or beneficiation may 
greatly improve its quality 

The oil and gas section is also engaged in a long range program of collection 
detailed information on the more than 200,000 wells which have been drilled 
in Ohio 

The section prepares each year a review of oil and gas drilling activity in the 
State 

A thorough study of oil and gas m Perry County is being made and a chapter 
on the subject will be incorporated in the county bulletin 

Industrial minerals are the mineral resources other than the metafiles and the 
mineral fuels Clay, salt, limestone and dolomite, sand and gravel, gypsum, 
and sandstone are important Ohio Industrial minerals 

Progress is being made on the study of the Sharon Conglomerate, a source of 
silica used by a number of Ohio industries 

Detailed studies of the joints in the limestones of Western Ohio is being earned 
forward and may have a number of future economic applications 

Chemical analyses of over 130 limestone samples from Eastern Ohio have been 
completed and a bulletin on the subject is in preparation 

A reconnaissance study of the sand and gravel despoits of the northern half 
of Ohio has been made und a report issued Much additional work is needed on 
these resources 

A co-operative study with the Cleveland Illuminating Co on salt and brines of 
Northern Ohio is being earned on 

Work on a new Geography of Ohio is going forward with publication expected 
in early 1952 

A limited amount of work is being done on the geology of Lake Ene and it is 
hoped that additional studies can be earned on dunng the coming year 

Collection of cores and of oil and gas well cuttings is continuing and studies of 
these sub-surface materials is under way 

Approximately one-third of the time of the entire staff is devoted to public 
service This includes the answering of mquines by telephone, telegram, letter, 
and personal interview, the preparation of news releases, technical papers and 
pamphlets of general interest, service on various boards and committees, and the 
presentation of talks and reports before numerous organizations 

So much for the present program of the Survey Of course we have some prob¬ 
lems too Through the years the major problem has always been an adequate 
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appropriation to meet the responsibility imposed by law In 1838 Mather closed 
his report on the following optimistic note 

“Ohio has never yet retraced her steps in any work of public utility that she 
has undertaken, and the idea can scarcely be entertained, that she will withhold 
the appropriation of a few thousands, by the expenditure of which millions will 
be returned to her citizens " 

Appealing to the far-sightedness of our people has not always had the desired 
result, however At one time in the depth of the depression the entire appro¬ 
priation was discontinued and Dr Stout carried on for some months without any 
funds whatsoever 

Today our appropriation is not adequate to meet the responsibility of the new 
law Nor is it adequate to serve our people in the way that the citizens of many 
other states ore being served geologically Illinois is investing ten times as much 
each year and 10 other states carry on more extensive programs than does Ohio 
This in spite of the fact that though 35th in size we rank 0th in value of raw minerals 
produced This is our major problem 

Another problem, regardless of appropriations is the matter of space and 
location For over half u century the Survey has been located in Orton Hall, the 
geology building on the Ohio State University campus This building, con¬ 
structed in 1893 houses, in addition to the University’s Geology Department, the 
Geological Museum and the Orton Memorial Library of Geology 

If the State constructs a Natural Resources building will it provide the proper 
atmosphere for continued basic research, an atmosphere which certainly exists on 
a great University campus' 1 If the Survey remains in Orton will its growth he 
stunted by the lack of Laboratory facilities so essential to implementation of its 
assignments under the new law? This too is a perplexing problem facing your 
Survey 

Personnel is not a pressing problem at the moment Ohio has always had her 
share of outstanding scientists, including geologists Over 50 applications for 
summer work or full time employment have been received in recent months The 
state is in the process of establishing a modem civil service classification system 
and apparently geologists will be properly recognized The personnel problem is 
merely the appropriation problem in disguise 

The Division of Geological Survey, hire its predecessor, the Geological Survey 
of Ohio, operates on a broad policy of careful and efficient expenditure of the 
taxpayers’ money Co-operation is the answer to a limited budget If Federal 
State or industrial organizations are satisfactorily performing functions assigned 
to the Survey I see no need for duplication Our relationships with the Engineer¬ 
ing Experiment Station of the Ohio State University, the Geology Department, 
the Division of Mines, the Division of Water, the Highway Department, the 
Industrial Relations Department, the Commerce Department, the various mineral 
associations, the U S Geological Survey and Bureau of Mines, the Ohio Chamber 
of Commerce and other like organizations are excellent Co-operative projects 
are earned on with many of these groups We could not do our job without their 
support 

This is a conservation program The key to mineral conservation is a policy 
of intelligent use True conservation is making the most of what we have Such 
a policy is founded on the following principles 

1 Avoid waste and needless destruction of our mineral resources 

2 Gain full basic knowledge of our resources and their potentialities 

3 Exploit low-grade reserves and find new resources through improved explora¬ 

tion and production methods 

4 Increase recovery of minerals m processing through improved methods 

5 Find uses for abundant latent mineral resources and widen the utilization of 

t ^byproduct minerals 
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6 Adopt broad, forward-looking research programs to advance ah phases of 

mineral technology 

7 Promote a healthy mineral economy which will encourage the investment of 

% risk capital vital to mineral production and which will insure the maximum 
life span to declining production. 

We are dedicated to such a program by tradition, by past performance and by 
the new natural resources law You may rest assured that in the future, ns it has 
in the past, your Survey will be making its contribution, through science, to a 
greater Ohio 


OHIO ACADEMY OF SCIENCE NEWS 


The members of the Academy will be interested to know of the results of the 
effort to increase the membership At the Council meeting on April 27, 261 
members were added to the organization, an all-time high for any single year and 
the total membership is at an all-time high of almost 1200 members This makes 
our Academy one of the largest state Academies and it is much larger than many 
of the national organizations to which most of us belong The membership by 


sections is as follows 

A Zoology 260 

B Plant Sciences 197 

C Geology 164 

D Medical Sciences 166 

E Psychology 55 

F Physics and Astronomy 50 

G Geography 49 

H Chemistry 109 

I Mathematus 27 

J Science Education 60 

K Anthropology and Sociology 36 

Libraries, Coqiorations and Institutions 20 


Total 1,193 


Amendments to the constitution provided for two new classes of membership, 
Corporation and Institution A special committee has been at work securing 
such memberships and to date four Corporation and twelve Institution Member¬ 
ships are in force Many of the members could assist m this project by a little 
missionary work in the organization, corporation or college and University, with 
whu h you are connected but you are asked to work closely with the special com¬ 
mittee so that efforts will not be duplu ated and so that no organization will feel 
it is being “high pressured” into taking out a membership Dr H H M 
Bowman, of the University of Toledo, is (hairman of the committee Please 
contact him to offer your assistance 

Hie present institution members are Baldwin-Wallace College, Bowling Green 
State University, Case Institute of Technology, Fcnn College, Mary Manse Col¬ 
lege, Marietta College, Miami University, Ohio State University, Ohio University, 
Ohio Wesleyan University, University of Cincinnati and Wittenberg College 

The Treasurer is making a special effort to collect all dues which are outstand¬ 
ing If you have not paid far 1950 please remit at once so you will not miss issues 
of the Journal and so your name will not have to be removed from tlje member¬ 
ship roll Remember that the dues are now S3 00 per year as a result of an 
amendment passed at the annual meeting 



PROGRAM RESPONSIBILITIES AND PROBLEMS 
CONCERNING WATER RESOURCES IN OHIO 


R J BERNHAGEN 

Principal Geolog Bt Ohio D v sion of Water 


Recently there has been much publicity regarding water short ige in a number 
of areas throughout the nation 

Most prominent of these of course is the New York situation Other industrial 
areas such as Louisville Memphis Houston and Youngstown are faced with the 
same problem 

These are disheartening affairs in a nation such is ours in which technical 
know how seems unlimited Our engineering ind scientific achievements ore 
excelled by no other country in the world yet wc seem to be unuble to accomplish 
a solution to the problems of our water resources 

These recent water shortages tragic m a way hive been beneficial in one 
respect to the nation as a whole The publicity has been helpful m awakening 
the nation to reconsider the status of one of its most valuable natural resources 
At no time in the history of our country have the \ eoplc been so c onscious of water 
and the problems related to it Agencies of the Federal government have been 
studying the problem for many ye irs md most state governments have m recent 
years instituted programs of study to determine c iuses and to recommend remedial 
measures 

In the State of Ohio in ictivc program to study Ohio s water resourc cs has been 
m effect since 1941 when the Ohio Water Supply Board was created by the General 
Assembly Later the org imz ition became the Ohio Water Resourtes Board and 
today the work is cimed on by the Division of Water m the Department of 
Natural Resources 


IROGRAM OF OHIO DIVISION OF WATER 

Briefly the duties of the Ohio Di\ lsion of Water entail the collection study 
and interpretation of the ivailable data related t y the water resources of the State 
of Ohio In the formulation of the law creating this organization it was the intent 
of the legislators to create an agency that would collect the basic data reg irding 
the status of our water resources analyze the data and make it available to the 
citizens of the State so that ultimately a sound water conservation program could 
be established 

However before discussing a water conservation program it is necessary to 
define what is meant by water conservation Unlike other minerals water os 
it occurs in Ohio is replenished uiuually and cannot be saved or conserved by 
non use Conservation of water means obtaining the maximum beneficial use of 
water and protecting those resources from polluting or deleterious matter which 
render water unfit for use It is that concept on which the program of the Ohio 
Division of Water is baaed 

The program of the Division divides itself into the following categories 

1) Water resources inventory 

2) Field investigations 

3) Analysis of inventory and field data 

4) Publications and reports of inveatory and analysis 

5) Regulation 

6) Resistance to individuals industries and public agencies 
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First on the list is water resources inventory Mr C V Youngquist * Chief 
of the Division of Water, has stated “a fundamental conservation measure is a 

TABLE I 


Activities of the Ohio Division of Wator 


Inventory 

A Stream Flow 

1) Gaging 

2) Chemical quality 

3) Siltation 

a) Suspended 

b) Deposits m 
reservoirs 

4) Pollution 

Interpretation 

A Statistical Analysis 

1) Flood frequency 

2) Drought frequency 

B Flow Characteristics 

1) Flood flow 

2) Low flow 

3) Relation to soil, 
geology and land use 

C Storage Requirements 

D Design of Bridges and 
Culverts 

E Chemical Quality 

1) Treatment required 

2) Deleterious factors 

3) Pollutants 

Regulation 

None 

Common Law of 
Riparian Rights 

Construction 

A Building of 
Dams Financed 
by Issuance of 
Revenue Bonds 

B Bridge Dam 
Law 

C Farm Ponds 

B Ground Water 

1) Gaging (Water 
table fluctuations) 

2) Survey of tmmpage 

3) Pumping teats 

4) Chemical quality 

5) Geology of water 
tt) Processing of well 

logs 

1 

A Quantities Available 
(yield) 

B Source and Rates of 
Recharge 

C Pump Si sea and Rates 
of Pumping 

D Well Spacing 

L Chemical Quality 

1) Treatment required 

2) Deleterious factors 

I) Pollutants 

F Extent and Thickness of 
Aquifers 

A Filling of Well Logs 
by Drillers 

B Rules and Rcgula 
turns to Prevent Con 
lamination of Ground 
Water 

C Enforcement 

None 

0 Climatic Factors 

1) Rainfall 

2) Temperature 

3) Evaporation 

4) Assemble in avail 
able form 

A Rainfall Analysis 

1) Frequency und mag 
mtudeof intense rums 

2) Frequency and dura 
tion of drought 

3) Trends 

B Temperature Analyst* 

1) Distribution 

2) Trends 

C Evaporation 




continuing inventory of the supply of water available from streams and under¬ 
ground reservoirs and the chemical and physical properties of those supplies This 

*C V Yotmgquist Annual Report of the Division of Water and Ohio Water Resources 
Board for the year 1940 
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inventory is and must be earned on continually to prevent over-development or 
misuse of Ohio’s most valuable resource 11 The water inventory requires measure¬ 
ment of water in all phases of its occurrence Pnncipal determinations are pre¬ 
cipitation, stream flow, ground-water fluctuations, evaporation and transpiration, 
soil moisture, and the chemical and physical quality of water 

At the present time quantity of stream flow is measured at 188 gaging stations 
strategically located throughout the State Automatic recording gages are 
maintained on 111 observation wells which are drilled into a majority of the prin¬ 
cipal water bearing formations These records give a positive answer to such 
questions as “Is the water table falling?" During 1949, 202 chemical analyses 
were made of water from the streams and underground reservoirs A survey of 
ground water pumpage of the State indicates that over 500 million gallons are 
pumped from the ground each day A pumpage inventory will be conducted 
periodically to determine areas in which over development is occurring Approx¬ 
imately 30 pumping tests have been conducted at municipal and industrial well 
fields Such tests reveal the hydraulic properties of aquifers and are fundamental 
in the establishment of pumping rates and in the spacing of wells to obtain the 
most efficient well field development The Division receives and processes 
approximately 9,000 water well logs each year 

The above group of activities is far from complete but it is presented to exem¬ 
plify the type of work involved in a water resources inventory Many phases of 
the inventory are conducted co-operatively with the Surface Water Branch, 
Ground Water Branch and Quality of Water Branch of the U S Geological Survey 
For the sake of brevity the activities of the Division of Water are outlined on the 
chart in Table I and the organization chart is shown m Table II 

Factors Involved in Water Problems 

In view of the fact that considerable publicity has been given to current water 
shortages, both m Ohio and the nation, there has arisen in the minds of many 
people certain false concepts regarding the status of our water supplies, both 
present and future It may be advisable at this time to discuss the causes of water 
shortages and the possible remedial measures that may be taken, anc| from that 
discussion some of the probk ms of the Division of Water will become apparent 

The causes of water shortages automatically fall into two categories—assumed 
causes and real causes 


Assumed Causes 

1) In the minds of many people it is believed that our climate is changing— 
that wc arc getting less and less rainfall every year This is far from true Exam¬ 
ination of rainfall records from the U S Weather Bureau shows this is not the case 

2) A second assumption is that the water tables throughout the country are 
dropping One popular writer has made the claim that ground-water levels in 
Ohio have dropped 50 feet m the last 25 years In some areas in Ohio, water 
levels have been rising in the past few years Ground-water levels are recorded 
every minute of the day by 111 automatic recording instruments installed on 
observation wells, and analysis of these records show that there is no continuous 
decline in ground-water levels Only one area has experienced critical lowering 
of water levels This area will be discussed later 

3) It is believed that water shortages have been brought about by the removal 
of the forests Locally under favorable conditions it may have some influence but 
to say that the removal of opr forests and the abuse of our farm lands has created 
water shortage universally has"no basis in fact 

Real Causes 

There are two pnncipal causes of water shortages—droughts and over¬ 
development 
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The source of all water is the atmosphere Whether it is ground water or 
surface water, it originates from rainfall It is rainfall that keeps our streams 
flowing and it is rainfall that recharges the underground reservoirs In periods of 
deficient rainfall our surface water is diminished and our water tables are lowered 
In the centuries past, this country, as well as other countries, has witnessed periods 
of drought as well as periods of plentiful rainfall The magnitude, distribution 
and frequency are the factors which affect the amount of water available for human 
consumption In the design of water supply systems these variable factors must 
be taken into consideration 

In the development and use of our water resources, we must recognize certain 
things 

1) That water resources arc limited—there is no such thing as an unlimited 
water supply This applies to both surface water and ground water There is no 
great difference between a surface-water reservoir and a ground-water reservoir— 
you can see one but not the other They both have definite physical limitations 
and they both behave according to certain established physical laws Reservoirs 
will yield just so much water In the case of a surface-water reservoir, the yield is 
determined by the design of the reservoir In the case of a ground-water reservoir 
the yield is determined by the physical make-up of the aquifer and its hydraulic 
properties 

Most of the current shortages have arisen, not from natural causes, but because 
of overpumpuge whu h has come about from the increased demands for water 

2) We must recognize that as our population in< reuses the demands for water 
will increase In the past ten years the consumption of water in this nation has 
about doubled In another ten years that demand may again double 

Ground-water consumption in the nation is about 20 billion gallons daily 
Here in Ohio daily pumpage from the ground is about 500 million gallons With 
the expansion of industry, the growth of municipalities and the increase in demand 
for water for irrigation the above figures will continue to mount 

A majority of the water shortage problems involve ground water, and therefore 
this discussion shall be confined to ground water Furthermore a consideration is 
given to the problem as it affects the State of Ohio rather than the nation 

The following table lists those areas in Ohio where ground-water pumpage 
exceeds 10 million gallons per day 

Inditsthtai and Municipal Ground water Pumpage 

Million gallonr* per day 


Montgomery County 93 0 

Stark County 00 0 

Butler Count> 50 0 

Hamilton County 45 0 

Franklin County 30 0 

Summit County 28 0 

Rohr County 27 0 

Muskingum County 17 0 

Richland County 13 0 

Jefferson County 12 0 


Of all the heavily pumped areas in Ohio only one is experiencing a critical 
shortage of water This is the Mill Creek Valley area of Hamilton County The 
ground-water requirements of the industries and municipalities in the Mill Creek 
Valley have exceeded for years the amount of water available in the underground 
reservoir The daily pumpage has averaged about 14 million gallons since 1930 
The average rate of recharge over a long period is estimated to be 11 million gallons 
per day As a result ground-water levels have been lowered as much as 90 feet 
below the surface and will continue to decline so long as the pumpage is in cxcesss 
of *tjhe natural recharge of the aquifer The hydrograph of observation well 
No SfliHJ ih this area is shown on Fig 1 and a north-south longitudinal profile of 



Fig. t Hydrographs of obsenrotton wells. 
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the pieaometnc surface is shown in Fig 2 Organized efforts of the industries in the 
valley have resulted m decreasing the pumpage and to some extent slowing down 
the rate of decline Conservation methods have been adopted and investigations 
are in progress to determine the feasibility of importing water from other ground- 
water areas within the county Previous to 1945 in the Canton area of Stark 
County serious declines in ground-water levels were occurring This is shown by 
the hydrograph of well ST-2 on Fig 1 Following the cessation of World War II 
water demands by war industries decreased and since that time the City of Canton 
has developed a new well field removed from the area of heavy pumpage As a 
result of the redistribution of pumpage, water levels have raised to a point higher 
than existed in 1940 

Throughout Ohio there are a number of villages and small cities which are 
experiencing difficulty in keeping up with the increased demands of a growing 
community In some instances the geology of the area is such that additional 
large volumes of ground water are not available and it is advisable in such coses to 
change the source of supply from ground water to surface water In other instances 
it ib possible to spread the pumpage over wider areas A common failing of many 
municipal well fields is the close spacing of wells, often 3 or 4 wells will be placed on 
an acre of land Furthermore it must be borne in mind that there are extensive 
areas in Ohio where subsurface conditions do not allow for the accumulation of 
large volumes of ground water In these areas attempts to develop municipal or 
industrial supplies should be discouraged and farm and domestic consumers should 
be informed as to the best type of water supply development to suit the prevailing 
condition 

Regarding the solution of existing ground-water supplies certain procedures 
are self-evident 

1) Redistribution of pumpage in some areas 

2) Development of supplementary supplies from other sources 

.3) Use of surface water in winter and ground water in summer where temper¬ 
ature is an important factor 

4) Artificial recharge—either by water spreading or by recharge wells This 
assumes additional water is available 

5) In certain rural areas where the subsurface material is relatively imper¬ 
meable additional low yielding wells are advisable and supplemented by farm 
ponds and cisterns 

It must be borne in mind that ground-water problems are localized and that 
solutions must be based on careful studies of, the local geologic and hydrologic con¬ 
ditions The application of certain remedial measures may work in one area but 
fail in another This may be exemplified by contrasting the situations existing at 
Dayton and Greenville At Dayton the aquifer is recharged by the water spreading 
method It is effective because the gravel aquifer exists at the surface and con¬ 
tinues downward to a considerable depth At Greenville about 40 feet of clay 
overlies a gravel aquifer Water spreading in this area would be ineffective 

Thus far no mention has been made of reforestation as a means of solving water 
problems This feature has not been mentioned because of its questionable value 
It is important to recognize the effectiveness of forest cover in retarding runoff, 
reducing sod erosion and increasing soil moisture but as a universal panacea to the 
solution of water supply problems reforestation cannot be considered as a prune 
factor but only as a supplement to the overall local picture Qnly under ideal 
conditions of geology and topography will forest cover be beneficial in recharging 
ground water Recharge, either by natural processes or man-made devices, pre¬ 
supposes one condition, that a porous and permeable medium is present to conduct 
the water from the surface to tnc ground water reservoir Differ has shown that in 
lev^ country the effect of forests in flood control and underground storage is of 



Profiles of piezometric surface m Mill Creek volley from Rock Ion to Ivorydole 
_Better ond Hamilton Counties, Ohio, im_ 
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little consequence In fact, it has beeen demonstrated that m level country 
forests tend to lower the water table and reduce soil moisture to a greater degree 
than other forms of vegetation Diller 1 clearly expresses the attitude of foresters 
on this subject in the following quotation 

“It is apparent that the water shortages in many parts of Ohio during recent 
years cannot be attributed solely to the lack of forest cover Very few foresters 
claim that forests will maintain a high water level when prolonged dry periods 
occur and where there is heavy pumpage for industrial uses Furthermore, most 
foresters concede that floods which are produced by exceptional meteorological 
conditions cannot be prevented by forests But without the mitigating influence 
of forests, floods are more frequent, more severe and more destructive It is 
important that we recognize the beneficial effects which forests have on water 
relations but that we must refrain from exaggeration Well managed forests can 
justify themselves through wood production and erosion control without the 
necessity of making broad claims about their effect on water tables and floods ” 

In conclusion it may be said that there is no present danger of depleting the 
ground-water supplies in Ohio except locally Water shortages are not a recent 
(levelopment Temporary and localized shortages have existed since our country 
was settled But in the early days there was some excuse for failures Knowledge 
of geology, hydrology and hydraulics was in its infancy and errors in judgment 
were common In the not too distant past lack of knowledge or poor judgment 
lvi6 resulted in some of the shortages which exist today 

In order to accomplish a sound program of water conservation in the State of 
Ohio certain long term objectives are imperative The following objectives have 
been set forth by Mr C V Youngquist*, Chief, Ohio Division of Water in his 
report to the Governor and Ihc General Assembly of the State of Ohio 

LONG TERM OBJECTIVES 

1) Action programs on the wise utilization of water must be based on adequate 
facts on qu intity and quality of available water These facts must be collected now 
for the expanding use and development of water in Ohio which is certain to occur 

2) Most water problems are unique to an area, and each requires an individual 
plan No ready mode plan can be applied to a region 

3) Any successful plan for wiser water use will require a combination of methods 
of engineering, hydrology, geology soil conservation and reforestation 

4) Any water resources development should be integrated with an overall 
basin plan with proper consideration of regional and functional needs in order to 
insure the best overall use 

fi) The river basins of the state should be examined, investigated, and classified 
ns to potential use with sufficient flexibility to permit alterations as conditions 
require Such plans will require records of stream regimen, ground-water fluctua¬ 
tions, quality of water determinations, and other basic data 

0) Underground water must be preserved against over development and reck¬ 
less drilling operations Experience indicates that additional regulatory authority 
may lx required to obtain the desired results 

•Oliver 0 Diller, Forests and Water, ' OSU Fngr Exp Sta News, April 1946 

•C V Youngqumt Annual Report of the Division of Water for the year 1949 



CONCERNING RATES OP UTILIZATION OP SOME OF THE 
FOREST RESOURCES, AND THEIR ECONOMIC 
IMPORTANCE, IN CANADA 1 

FRED H GLENNY* 

The economic life of a new or pioneer country is at first entirely dependent 
upon the raw natural resources of the country Later on as the original supply 
dwindles, is depleted or exhausted, the people turn to manufacturing, farming, 
fishing, shipping, and similar pursuits which do not require further gross depletion 
of the available resources, but rely more upon efficient and more nearly complete 
utilization of these raw resources 

Canada is a fairly young country by most standards, but it is a land of such 
great area and such low population that the development of an independent and 
natural internal economy has resulted in the expenditure of a vast amount of her 
best resources, both timber and mineral, in an effort to become more self-sufficient 

Fur, fish, and forests have served as the basic commodities for trade for the 
past 200 or more years Serious exploitation of the timlier resources has taken 
place during the past 100 years, with the resulting depletion of available first 
grade timber 

During the past 40 to 50 years, however, there has been a strong effort made to 
establish a workable program to conserve the chief natural resources, and to 
replenish these wherever possible 

In some areas which were studied recently, a program of reforestation and 
improvement in land use has been suggested and first steps appear to have been 
taken to initiate an effective cutting and forest management program For the 
most part, however, the large lumber and pulpwood operators and associated 
industries have “managed” the areas which they hold under lease or otherwise 
control In scattered areas, however, where the cutting is under individual lease 
or contract, little effort is made to do any selective cutting with the result that 
any tree of six inches diameter may be cut and used for pulpwood or stovewood 
This is particularly true of cut-over areas of western Quebec 

Some statistics may serve to point out the value of the wood and timber 
resources of Canada and show some of the value of both the primary ind secondary 
forest products to the United States 
Land and Water Areas 

Area of Canada (exclusive of Labrador and Newfoundland) 


Land Area 

3 402 103 square miles 


Water Area 

228 307 

M 

u 


Total Area 

3 600,410 

U 

u 


Area of Labrador 

110 000 

U 

u 

(approximate) 

Area of Newfoundland 

42 734 

M 

a 

u 

Total Area at present 

3 843,144 

U 

H 


Area of United States and Dependencies 

3,738 306 

« 

a 


Area of United States 

3,022 387 

« 

u 


Area of Alaska 

686 400 

U 

u 


Area of Europe 

3,776,700 

u 

il 


Population 





Canada 




11,600 665 

Labrador 




4,710 

Newfoundland 




313 000 

Total 




11,824 371 

United States (1940) 




131,660,275 

Alaska (1940) 




72,524 

United States 1960 estimate—between 140 

And 160 millions 




‘Based on a paper, ‘ Rape of the Bush, presented before the Ohio Academy of Science, 
Capital University, April 28 1950 

■Visiting Lecturer in Biology The College of Wooster, 1949-1960 
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Distribution of Canadian population 
Urban centers 5 572 068 

Rural Districts 4 804 728 

Other 1 120 860 (approximate) 


Agriculture ranks first in primary and secondary industries in Canada with a 
value in 1947 of $1 579 604 000 The agricultural lands in 9 provinces totals 
ipproximately 1 276 109 440 acres 1 he potential agricultural land is estimated 
at 352 157 190 acres About 00 million acres are in field crops while 8 250 000 
acres are in pasture 

Forestry and forest products rank second in Canadian industries with a value 
in 1947 of $953 918 800 Sinie then however there has been further increases in 
utilization and as a result increases in the value of the primary and secondary 
products By 1950 37% of the land irea of Canada and 58% of the land area 
of the ntnc provinces are occupied by forests 



1946 

1949 

Productive Forest 

38 

3% 

32 

7% 

Softwoo 1 

2d 

3 f ( 

17 

7% 

M xedwood 

10 

5% 

10 

6% 

Hardwoo 1 

4 

Vf 

4 

3% 

Non product ve Forest 

Non fortstc 1 L md 

20 

0 

24 

B £ » 

41 

7 v o 

42 

3 o 


1947 1949 

Productive Forested Lands 813 110 square miles 701 232 square miles 

Non produt tive Forested Lands 477 860 573 606 

N m forested I inds 2 171 143 “ 2 187 263 

Tots! Lind Area of Cinidi - 3 462 103 a “ 


Net vslue < f production of the primary ind secondary industries 
of C nadn for 1947 
Agriculture 
Forestry 
Mm ng 

I lectrical Power 
b isher ts 
Tr ippmg 


$7 765 415 275 
1 679 004 000 
963 918 800 
552 309 949 
233 860 860 
110 088 471 
10 842 966 


Employment in the logging industry as of 1 December 1949 for establish 
ments of lo or more men reve ils that for Can tda 7 3 952 men were employed Of 
this total 17 992 were employed in Ontino while 33 7*1 worked at logging in 
Quebec Thus more, than two thirds of the numbers employed in logging worked 
in two provinces alone 

Based on information available prior to 1948 58 3% of the provmct il 1 inds were 
forested Of tins 20% was non productive forested land and 38 3% produ< td the 
wood and timbtr for the trade Of the total land area of Canada including the 
Northwest Territories and Yukon but excluding both Labrador and Newfound 
land only 37 3% of the land area is forested ind 23 5% is productive forest land 
while 13 8% is in non productive forests Ext lusivc of Labrador xnd Newfound 
land Canada has 02 7% of the land an a unforested while only 41 7% of the 
provincial land area is non forested 


Total Merchantable Forest 1 ypes 

1946 


1949 


Canada 

392 086 square miles 

294 180 square miles 

Percentage of 1 and Area 

11 3% 


_ 8 1% 


9 Province 

334 066 

« 

280 180 * 


Percent ige of I and Area 

19 2% 


14 S’J 


Quebec 

229840 * 

U 

HI 985 • 

U 

Ontario 

60 900 

m 

00 000 

U 

British Columbia 

36 400 

a 

36 400 “ 

il 
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Total Young Growth 

1948 


1948 


Canada 

421,025 square miles 

407 052 square miles 

Percentage of Land Area 

12 2% 


11 7% 


9 Provinces 

382,023 “ 

II 

368 052 a 

44 

Percentage of Land Area 

10 1% 


18 4% 


Quebec 

72,800 ■ 

H 

58680 " 

41 

Ontario 

106 900 “ 

14 

106,900 u 

44 

BntiBh Columbia 

60,400 “ 

44 

50,492 “ 

44 

Non-ptoducttvc Forested Land 





Canada 

477 850 square miles 

573 608 nriuare miles 

Percentage of Land Area 

13 8% 


16 6% 


9 Provinces 

401 850 " 

44 

497 608 « 

44 

Percentage of Land Area 

20 0% 


24 8% 


Quebec 

69590 w 

« 

165 394 ‘ 

y 

Ontario 

63,400 “ 

a 

63,400 « 

a 

British Columbia 

128 500 * 

a 

128 564 ‘ 

y 

Non forested Land 





Canada 

2,171 143 square mtlcs 

2 187 263 Bqunrc miles 

Percentage of Land Area 

62 7% 


63 2% 


9 Provinces 

835,360 “ 

44 

851 479 “ 

y 

Percentage of Land Area 

41 7% 


42 5% 


Quebec 

161 670 • 

H 

167 801 « 

y 

Ontario 

128 062 “ 

44 

126 082 - 

y 

British Columbia 

144 820 “ 

a 

144 823 11 

y 


In 1947, primary forest production rose to a value of $519,804,128, repre¬ 
senting the utilization of 3,091,086 units (1000 cubic feet) of merchantable timber 
Of this amount, Quebec produced 1,114,018 units, British Columbia yielded 
666,142 units, and Ontario produced 613,919 units During the same period, a 
total of 5,877,901 units (1000 feet board measure) of lumber were produced in 
Canada, with a value of $322,048,356 Of this, British Columbia produced 
2 707,052 units with a value of $164,11)9,747, Quebec ranked second with a total of 
1,227,055 units and a value of $63,258,288, and Ontario stood third in production 
with some 733,129 units having a value of $41,526,059 Ontario produced 
2,130,838 rough cords of fuelwood, with a value of $13,473,594, while Quebec 
produced 3,897,013 rough cords, with a value of $17,678,762 

Of accessible productive forested land, Ontario has 52,500 square miles in 
merchantable timber and 95,100 square miles in young growth—a total of 147,600 
square miles, while Quebec has 95,087 square miles of merchantable timber and 
50,305 square miles of young growth, with a total area of 145,392 square miles 
of timber lands 

In 1948, wood pulp production for Canada reached a level of 7,675,079 tons, 
with a value of $485,966,164 At the same time, paper production was in the 
vicinity of 6,063,646 tons, with a value of $582,346,842 For the same period, the 
apparent production of pulpwood in rough cords for Ontario was 3,390,284 units 
an increase of 257,666 rough cords over the 1947 lcvtl of production, while Quebec 
produced 6,321,800 units, an increase of 174,837 rough cords over the 1947 level 
The attending value of production of pulpwood for 1948 Ontario— $76,8^0,250, an 
increase of $14,648,708 over 1947, Quebec— $148,384,145, an increase of $19,645,567 
over 1947 Exports of primary forest products, m 1948, amounted to $66,186,095, 
an increase of more than $10,000,000 over the 1947 level 


1947 1948 

2,755,027 2,467,740 

1,121,244 565 653 

1,065,216 1,625,223 


All countries 
United Kingdom 
United States 


Canadian Lumber Exports 
(Umts of 1000 feet board measure) 
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There was a decrease in the total exports, in one year, of 267,287 units The 
United Kingdom reduced imports from Canada by 556,501 units, while the United 
States increased imports from Canada by 550,007 units 

In 1948, total woodpulp exports amounted to 1,707,098 tons, with a value of 
$211,564,384 This represents an increased production of 99,286 tons over the 
1047 level, and an increased value of $33,701,772 Of this, 170,596 tons were 
exported to Great Britain, an increase of 33,620 tons over 1947 exports, and 
1,590,074 tons were exported to the United States, an increase of 91,373 tons over 
the 1947 business level 

Exports of paper m 1048 had a total value of $416,681,607, representing an 
increase of $43,611,269 over the previous year Of this, 4,328,083 tons of news¬ 
print had a value of $383,122,743 This represents an increased production- 
export of 107,304 tons in one year, with an increase of $40,829,585 for the same 
period Of the total exports of paper, for 1948, the United Kingdom used 101,050 
tons at $10,603,445, of which 00,090 tons were newsprint costing $5,319,660, the 
United States imported 4,007,709 tons of paper at a cost of $354,170,645, and 
1,917,366 tons of this paper, with a value of $340,334,045, was in the form of 
newsprint 

TTiese few facts and figures may serve to give an idea of the value of the forest 
products of Canada, and to a somewhat less extent, the importance and value 
of wood-products which ore imported by the United States from our closest 
neighbor, Canada 

Dunng the past few years there has been a phenomenal increase m the utiliza¬ 
tion of Canadian forest products Comparisons can be made on utilization during 
10 years of depression (1930-1939), six years of war (1940-1945), and two to three 
years of post-war prosperity In the following tables, only averages (for a one 
year period) are used 

Primary Forest Production 
(Logs and Bolts, Pulp wood, Fuel wood, etc ) 

1930-1030 $174 806 145 

1940-1946 257 708,977 

1946-1947 466,536,721 

Primary Forest Production 
(In 1000 s of cubic feet of Merchantable Timber) 

Canada Ontario Quebec 

2,011 323 440,631 686 846 

2,586,527 406,430 946 174 

2,961,002 580,210 1002 159 

Lumber Production 
(In 1000's of feet Board Measure) 

Canada Ontario Quebec 

3,006,041 411 636 501 646 

4,640,208 581,487 953 600 

5,480,690 703 286 1,194,331 

Wood Pulp Production 
(Total for Canada) 


1930-1930 

• 87,620,736 

3,739,683 Tons 

1046-1946 

192 337,261 

5,460,475 - 

1046-1048 

302,381,208 

7,181,380 11 


Paper Production 



(Total for Canada) 


1030-1930 

$141 880 086 

3,160 064 Tons 

1940-1945 

244,900 424 

4,241,936 ■ 

1946-1948 

406,468,170 

5,728,615 11 


Period 

1930-1939 

1040-1046 

1946-1947 


Period 

1930-1039 

1040-1946 

1946-1047 
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The annual value of Primary Forest Products for the post-war period is more 
than 260% greater than the average value for the ten year period of the depression 
While the production of woodpulp is just less than double the depression pro¬ 
duction level, the value for the output has more than doubled per unit product 
From the above information, it might well be assumed that, at the present rate 
of forest products utilization, Canada may soon be faced with severe shortages in 
timber and pulpwood resources While this would be true, m the absence of 
proper management practices, it is safe to say that many of the leaders in Canada 
are alert to the importance of the problem, and are taking some steps to avert 
excessive and gross depletion of this basic material which plays so important a 
part in the general Canadian economy In the event of another war, at an early 
date, further depletion of the forested areas will undoubtedly occur What ulti¬ 
mate effect this would have on the productivity of the forested areas cannot be 
adequately assayed at the present time Needless to say, with the present rapid 
growth and expansion in the population and in industry in the United States, it is 
necessary to look to Canada to obtain many of the materials and products which 
are considered essential to our own way of life 

Inexcusable waste of natural resources has followed with man's exploitation of 
new lands, but continued wastage ultimately results in serious want One of the 
largest causes of losses in forest resources results from fire The annual forest fire 
losses in Canada, for the period 1019-1948 are reported to be as follows 

Merchantable Timber 439 389 acreB 

Young Growth 402,433 acres 


Fires by Causes 

Number 

Percent 

Smokers 

1040 

10 8 

Campfires 

852 

16 1 

Settlers 

658 

12 5 

Railways 

501 

9 5 

Incendiary 

187 

3 5 

Other man made cauBcs 

684 

12 9 

Unknown 

378 

7 2 

Lightning 

979 

18 5 


The total estimated losses, including fire-fighting costs each year amounts 
to $4,888,221 
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OBSERVATIONS ON THE MICHIGAN FLORA, III 1 
THE FLORA OF GREEN ISLAND (MACKINAC COUNTY)* 


EDWARD G VOSS 
Mackinaw City Michigan 

Green Island is a heavily vegetated sand and gravel bar rising from the Straits 
of Mackinac about 400-500 yards from Pt La Barbe, the nearest mainland (Mack¬ 
inac County, Michigan) The island is approximately 600 meters long and vanes 
from 30 to somewhat more than 80 meters in width A curved arm to the north¬ 
eastward forms a bay facing to the west (See map, Fig 1) 

The island may be seen on the charts covenng the Straits of Mackinac pre¬ 
pared by the Survey of the Northern and Northwestern Lakes and on the advance 
sheet for the south half, St Ignace-Moran Quadrangle, State of Michigan, pub¬ 



lic 1 Mip showing Green Island and nearest mainland 

lished by the U S Geological Survey The outline of the island on the latter 
map has been altered slightly in the preparation of Fig 1 The “Offit lal Map of 
Cheboygan County, Michigan' shows the island and names it, but gives no indica¬ 
tion of its true shape The detailed maps of Mackinac County distributed by the 
Michigan State Highway Department and the Conservation Department do not 
show Green Island 

The relative sue of the island vanes greatly as the level of the Straits of 
Mackinac goes up and down in the annual fluctuations of the Great Lakes This 

■Cf * Literature Cited for I and II 

'Contribution from the Biological Station of the University of Michigan Presented 
at the Botany Section Michigan Academy of Science Arts and Letters at Ann Arbor 
March 34* 
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situation accounts for the varied shapes given the island on the few maps which do 
show it It is actually a higher part of a large crescent-shaped shoal off Pt La 
Barbe Especially in low water years, other small islands occur on this shoal, but 
none approach Green Island in size 

Collecting trips to Green Island were made on June 30, 1947, August 20, 1948, 
June 4, 1949, June 16, 1949, and August 4, 1949, so a fair seasonal picture was 
obtained On August 4, 1949, some effort was made to note ecological groupings, 
and the profile appearing in Fig 2 was prepared 

Gulls and terns use the island extensively as a nesting site, other birds are 
frequently seen on it, and a few song birds nest there Some seeds may have been 
brought by birds, but the proximity to the mainland suggests wind and waves as 
the principal sources of plants Local residents report deer swimming to the 
island, and fresh tracks were seen on August 4, 1949 

Human visitations are frequent, with the assorted purposes of bird pho¬ 
tography, bird banding, hunting, fishing, and picnicking Until several years ago 
local Indians visited the island regularly to obtain some plant, the identity of 
which is not known 

Algae, lichens, fleshy fungi, and mosses occur on the island, but this report 
and list deal only with the vascular flora 

There is not room on Green Island for proper development of many ecological 
associations, although as the profile in Fig 2 shows, there is a clear donation of 
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Fig 2 Profile of Green lslnnd, with vegetation zones indicated (nee text for description) 
The southeast end of the profile is at the left northwest at the right Horizontal and vertical 
scales are the same 

vegetation Line A-B on the map (Fig 1) crosses the island where the profile was 
made The letters A-M on the profile indicate rather well-marked zones as follows 
A Straits of Mackinac (rocky bottom) 

B Shore practically all rocks (about 1 dm in diam ) Occasional plants are 
invading from the center of the island, with Polygonum lapothifoltum, P 
ramostsstmum , and PotenttUa ansertna the most abundant This and the next 
zone would Ixj submerged in high water years 
C Rocks with some sand Vegetation predominantly composed of Polygonum 
lapalhtfoltum and P ramostsstmum, with such plants us the following mixed in 
Artemmo caudala , Lycopus amencanus , PolenltUa ansertna , and Verbascum 
thapsus 

D Practically bare sand with a few rocks, beach of average high water years A 
few invading runners of Polenltlla ansertna are the only vegetation 
E Sand, with pure growth of PolenltUa ansertna 

F Much bare sand showing Plants almost entirely Ascleptas syrtaca and 
Elymus canadensis 

G Largely Tanacelum huronense growing in sand and somewhat shaded by Cornus 
slolontfera 

H At the height of the island, a thicket of Cornus slolontfera, shading Poa 
compressa 

I Sandy soil, with Elymus canadensis , Poa compressa, PolenltUa ansertna, and 
small Cornus slolontfera and Populus balsamtfera most abundantly represented 
J Another mixed zone, with a dense growth of Elymus canadensis, Juncus bolltcus 
var htlorahs, Lycopus amencanus, PotenttUa ansertna, and Sohdago olttssxma 
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K A very characteristic cone fringing the edge of normal wave action in high 
water years Aster junceus, Soltdago alttsstma, and 5 gramtntfoha are the 
most conspicuous, with Car ex hystnctna, J uncus balticus var hlioralts, Lobelia 
kalmtt, PolenttUa ansenna, and invaders from other zones 
L Broad rocky shore, with a great variety of plants Among those observed 
were Brasstca kaber var ptnnatifida, Car ex vtrtdula, Cornus stdonifera seedlings, 
Eptlobtum glandulosum var adenocaulon, Eupatonum perfohatum, Imfattens 
capensts, Lobelia kalmtt, Lycopus amerteanus, Medtcago lupuhna, Oenothera sp, 
Pamcutn captllare as well as other invading grasses, Polygonum convolvulus, 
P lapathtfohum, P ramostsstmum, Potenttlla ansertna, P monspeltensts, 
Satureja glabella var angustijolia, Tnfoltum kybrtdum, T pratense, and Ver- 
bascum thapsus This list could be extended considerably by including species 
more than a meter or two from the line along which the profile was taken 
M Bore rocks, washed by waves in 1949 

It must be remembered that this profile represents only one typical cross sec¬ 
tion of the island, and those plants apparent in early August Near the tip of the 
northeastern arm, aquatic associations would have been evident, with Sctrpus 
acuitts in the water along with Sagtttana latxjolia f gracilis, on a muddy shore 5 
l at ifolt a, Potamogeton gramtneus var typtcus, and Sctrpus amencanus, then a zone 
of Polygonum lapathtfohum On the comparatively flat top of this arm Fragarta 
vtrgtmana is abundant, with various shrubs and plants characteristic of the Great 
Lakes beaches Thicket-formers besides Cornus stolomfera in different parts of 
the island are Populus tremuloides, Betuta papynfera, and Thuja occtdenlalts 
On August 20, 1948, a few minutes were spent on a smaller (unnamed) island a 
short distance west of Green Island and a part of the same shoal To general 
appearances the vegetation was much the same, although not so varied On this 
smaller island the largest plant was a fairly good-sized Fraxtnus pennsylvamca var 
lanceolala —much larger than those on Green Island Cornus stolomfera formed 
tall and very dense thickets on the small island, and among the herbaceous 6pecie6 
Asclepias syrtaca, Eptlobtum glandulosum var adenocaulon, Impattens capensts, 
and Potenhlla ansenna were the most striking Low spots along the south shore 
had extensive growth of Typha laitfoha and Phragmttes communis var berlandten 
The following plants occurring on Green Island appear not to have been 
reported from elsewhere in Mackinac County (Cf “Literature Cited” for sources 
of previous references) Those marked with an asterisk have been mentioned in 
a previous paper (Voss, 1949) 

Bidens frondosa * Polygonum lapathtfohum 

Eleochorts actculans Potamogeton filtformts 

Eleocharts elhptua Prunus serotma 

Equtsetum vanegatum *Saltx interior 

* Eupatonum perfohatum Saltx nigra 

Phragmttes communis var berlandten *Soturqa actnos 

* ScuteUano eptlobnfoha 

I am indebted to Dr Rogers McVaugh for assistance in the determination of 
numerous specimens and criticism of the manuscript, and to Dr Prank C Gates 
for many helpful suggestions Special thanks are also due Dr C R Ball for 
examining most of the Saltx material and Dr F J Hermann for reviewing all the 
species of Carex 

SUMMARY 

1 Green Island, approximately 600 by 45 meters, lies in the Straits of Mackinac 
(Mackinac County, Michigan) within half n mile of Pt La Barbc, the nearest 
mainland 

2 Five collecting trips to the island produced a list of the vascular flora num¬ 
bering 138 species and varieties 13 of which do not appear to have been reported 
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from the mainland or from Mackinac Island (although they undoubtedly occur 
there) 

3 Birds may have brought some seeds to the island, but human activities, 
wind, and water would account for most of the plants 

4 There is in most places a distinct zonation of vegetation depending largely on 
high and low water levels in the Straits, but well-developed plant associations are 
not marked Potcntxlla ansenna is the most abundant and widely distributed herb 

ANNOTATFD I 1ST OF THE VASCULAR FLORA OF GREEN ISLAND 
The nomenclature of the list follows primarily the Flora of Kalamazoo County , 
Michigan* supplemented as necessary by the Flora of Indiana 4 Species listed in 
neither of these volumes are named as in Gray’s Manual * The only exceptions to 
this system arc indicated by reference either to literature or to the specialist who 
named the material 

Equiietaeeae 

1 Equtseium varugatum Schleich 

One carpet of severul square meters 

Plnaceae 

2 Jumperus communis L var depressa Pur&h 
1 Jumper us kowontahs Moench 

4 Lam c larxcina (Du Roi) Koch 

Scarce but one of the taller trees on the island 
6 Puea ilauca (Moench) Voss 0 

Several taller trees toward the west end of the island and one small one at the 
east end 

6 Thuja occidentals L 

Small trees frequent forming conspicuous thickets in many places at the center of 
the island 

Typhaceae 

7 Typha lattfolta L 

Not common 
Potamogetonaceae 

8 Polamoteton fill}or ms Pers 

In a pond at the southwestern edge of the island 

9 Potamogeton tramtneus L var typtcus Ogden 

On the edges of the pond at the southwestern edge and also on muddy shores in 
the bay formed by the northeastern arm of the island 

10 Potamogeton gramtneus L var mynopkyHus Robbins 

In the pond at the southwestern edge of the island 

Allcmaceae 

11 SagUtarui lattfolta Wtlld 

At the pond at the southwestern edge and on muddy shores in the northeastern 
bay Form gractlts (Pursh) Rob occur* in shallow water at the latter location 

Gnunineae (Poaceaa) 

12 Agropyron dasysiackyum (Hook ) Scnbn 

In dryer spots, not common 

13 Agrostts gtgantea Roth (A alba) 

14 Agrostts scabra Willd 

15 FJymus canadensis L. 

One of the commonest grasses on the island 

•Clarence R and Florence N Hanes Schoolcraft, Michigan, 1947 
•Charles C Deam Indianapolis, 1940 
•Seventh edition by Robinson & Feruald 1906 
•Cf RModora , 17 69 (1915) 
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10 Hordeum jubatum L 

17 Panicum capillar* L 

On rocky beaches scarce 

18 Pklcum pratense L 

10 PhragmUts communis Tnn var berlandeten (Poum ) Fern 
Not common 
20 Poa comprttsa L 

Common in dryer places 
2J Poa pralensts L 

22 Spkenopholts intermedia (Rydb ) Rydb 

Around the pool at the southwestern edge 

23 1 halans arundinacta L 
Cyptraeete 

24 Latex garben Fern 

Common 

25 Carex kystnetna Muhl 

Common 

26 Carex stipata Muhl 

Soiree 

27 Carex subUnda (Kukenth ) Mack 

Very dense in some ph es along the shore 

28 Carex vindula Michx 

Common 

29 Carex vulpinotdea Michx var pycnocepkala Hermann 

30 Eteockaru aacutanx R & S 

Forms small tufts on some of the sandy shores 

31 Pleockans rUtpUea Kunth 

12 Eleockans palustru (L ) R & S 

33 S rtrpui acutus Muhl 

Abundant in the pool at the southwestern edge and along the edge of the bay 
formed by the northeastern irm 

34 Scirpus amencanus Pers 
Juncaceae 

36 Juncus alptnus Vill var ranflorui Hartm 

Common 

38 Juncui haliUHi Willd var ItUoralt t hngelm 
Abundant 

37 Juncu r nodow I 

38 Juneui tenut\ Willd var dudleyt (Wieg ) Hermann 

Sc irte 

LUlaceae 

39 bmtlactna stellata (I ) Desf 

One small patch 

40 Ztiadenus ttaucus Nutt 

Common in dry sand 

Irfdaceae 

41 Sisyrtncktum montauum Greene 7 (S angush/ohum) 

42 Ins versicolor L 

Characters of both flowers and seeds place one clump of plants as this species 

43 Ins nrgtntca L var skrevet (Small) Anderson 

Not common 

Sallcacaaa 

44 Popular balsamtfera L 

Rather common 

UMora 48 158 (1948) 
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45 Populus tremidotde* Michx 

Small trees are common and conspicuous 

46 Salve bebbtana Sarg 

47 Salix bebbtana X Candida 

Determined by C R Ball 

48 Salve cordata Michx 8 

40 Sahx glaucopkyUoides Fern, var brevtfolta (Bebb) Ball (ined ) 

Named by C R. Ball 

50 Salve interior Rowlee 

Very common, forming dense thulcets of shoots 

51 Salve luetda Muhl 

52 Salix nigra Marsh 

Abnormal growth, and possibly u hybnd Determined by C R Ball 

Betnlaceae 

53 Behtia papynfera Marsh 

Several young trees 

Urtlcaceae 

54 Ulmus amertcana L 

One small tree. 

Santalaceaa 

55 Comandra rtekardstana Fern 

Not widespread, but rather common at the extreme eastern end of the island The 
plants have deep rootstocks 

Folygonaceaa 

56 Rumex crispus L 

57 Polygonum ramostsstmum Michx. 

In 1948, noticed only on a few sandy spots on the shore, in 1949 abundant on 
rocky shores as well 

58 Polygonum convolvulus L 

59 Polygonum lapathtfoltum L 

Very common 
Chenopodftaceae 

60 Chenopodtum album L 

Found only near the water a edge in 1949, and apparently a new introduction to 
the island 

Caxyophyllacaaa 

61 Arenana serpylltfolta L 

62 Lychnis alba Mill 
Ranuncolaceae 

63 Anemone cyhndnca Gray 

Scarce 

64 Anemone multifida Poir 

Common 

65 Ranunculus acres L 
Crudferae (Braaslcaoaae) 

66 Barbarea vulgaris R Br 

67 Brassica kaber (DC) Wheeler var pinnaltfida (Stokes) Wheeler 

68 Cahtle edenlula (Bigel ) Hook 

69 Capsclla bursa-pastores (L ) Medic 

70 Erucastrum galltcum (Willd ) O E S 

Rather common along the shores A re-examination of material indicates that this 
is the species previously reported for the county (Voss, 1948) os Diplotaxis 
muralu (L ) Dc from the St Ignace Causeway 

•5 cordata Michx (not Muhl) replaces $ syrltcola Fern and 5 adenopkylla Hook , 
according to C R Ball 
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71 Erysimum cketranlkotdes L 

Apparently a new introduction in 1049 a very few pluntb at the water k edge 
73 Rortppa tslandica (Ocder) Borbaa var femaldtana Butters & Abbe 9 

Crusulftceat 

73 Sedum acre L 

Several patches 

GroamlanacMi 

74 Grossuiana cynosbatt (L ) Mill 

Rather common 

RoMceae 

75 A melanckter arborea (Mich f) Pern 

Two clumps are probably this species 
70 hr agar %a vtrginuina Duchesne 
Common throughout 

77 C cum bp 

One large incomplete plant 

78 Mains pumtla Mill 

A few trees 

79 Physocarpus opultfoltus (L ) Maxim 

80 Potent%Ua ansenna L 

Abundant and net umng m all situations except the wettest 

81 PotenhUa monspehensu L 

Common 

82 PolenitUa fruttcosa L 

83 Prunus pumtla L 

Common 

84 Prunus serottna Ehrh 

Scarce 

85 Prunu i vtrgtntana L 

bean e 

80 Rosa blanda Ait 

A few small unarmed shrubs may be this bpecies 

87 Rubus stngosus Michx 

Forming thickets in some places 

Legumlnowe (Fabaceaa) 

88 Latkyrus japontcus Willd var glaber (Ser ) Fcm 

Common throughout 

89 Medtcago lupultna L 

Not common 

90 TrtfoUum hybrtdum L 

91 Trtfolium pratense L 

92 7 rtfoltum procumbent h 

93 7 rtfoltum repens L 
Anacarditceac 

94 Rkut radxcans L 

In only a few places 

95 ImpaHeus capensti Meerb 10 (/ btfiora) 

Common m wet situations 

Hypericum 

90 Hypericum perforatum L 
Not common 


•Cf RModora 00 100 (1948) 
‘Jpf Mhgdora 50 20ft (1948) 
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Etoagnaeeae 

07 Shepherdia canadensis (L ) Nutt 
Scarce 

Onagraceae 

08 Eptlobium glandulosum Lehm var adenocaulon (Haus*k ) Fern 
Common 
00 Oenothera sp 

NumcrouH planU m the biennu muncata alliance 

Umbelllferat (Ammiacaae) 

100 Cuula bulbifera L 

Scarce 

101 Stum suave W ilt 

Scarce 

Cornaceae 

102 Coruus stolomfera Michx 

Verv common Perhaps brought by gulls I have seen the birdb eat the fruit from 
bushes on the shore of the Straits at Markin iw Citv 

OUacaaa 

103 Fraxinus Pennsylvania M trsh vir lanceolate (Borkh ) Sorg 

Not common and small 

Aadepiadaceae 

104 Ascleptas syrtaca L 

Common throughout 

Labiatae (Lamlaceaa) 

105 lycopus amencanus Muhl 

Common in d imper situations 

106 Mentha arvensts I 

Rather common Some plants hive pure white bltssoms although the itujonh 
h ive lilac ones 

107 Nepcta catena L 

Scarce one colony 

108 Prunella vulgaris L 

Two or three plants near the w iter lint 1049 evidently introduced that yt a 
100 Satureja acinos (I ) Sc heele 

Several patcheb in dry sandy ground 

110 Satureja glabella (Michx ) Briquet var angush/olta (Torr ) Svcnson 

Common along roc ky shores 

111 Scutellaria eptlobiifolta I Tamil 

Not common 

Scrophulariaceae 

112 Ltnana vulgarly Mill 

Common 

113 Verbascum thapsus L 

Rather comm m md frequently very tall 

114 Veronica amencana (Rtf ) Sthwun 

In damp sand scarce 

115 Plantago major L 

A few plants on shore exposed in 1049 so probably came to the island that year 
Not noticed previously 

Caprlfollaceaa 

116 Sambucus pubens Michx 

Several young plants perhaps brought by birds which had eaten the fruit 

117 Campanula rotundifolta L var tntercedens (Witasek) Far* 

Not common 
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Lobehmceae 

118 Lobdta kalmu L 

Rather common in damp places 

Compoeltae 

110 AchtUea mtllefoltum L 
Common 

120 Anapkalu margarUacsa (L ) B & H var * ntercedens Hara 

121 Arlemtsta caudaia Michx 

Common 

122 Aster junceus Ait 

Common 

123 Aster Itndieyanus T & G 

124 Btdens frondosa L 

Rather common on wet shores 

126 Ctrstum arvense (L ) Scop 

Common 

120 Ctrstum ptlehert (Torr ) T & G 

127 Enter on pktladdpktcus L 

128 Eupatonum maculatum L 
120 Eupaionunt perfoltalum L 

130 Chrysanthemum leucanthemum L var ptnnattfidum Lecoq ft Lomotte 

Very common 

131 liter actum auranttacum L 

Common 

132 Hteractum canadense Michx 

Scarce 

133 Hteractum florenttnm All 

Common 

134 Soltdato altt*nma L 

Common 

135 Soltdato ohtoemu Riddell 

136 Soltdago tramtntfolta (L ) Salisb 

Common 

137 lanacetum kuronense Nutt 

138 Taraxacum officinale Weber 
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REPORT OF THE FIFTY NINTH ANNUAL MEETING 
Of THE OHIO ACADEMY OF SCIENCE 


As i part of the centcnnnl program of Capital University the Academy was invited to 
meet on tne cnminis of Capital ind to enjoy the facilities of tht new Science Hall I he meet 
ings were hthl on April 27 28 ind 29 1 ne local committee under the ch urmanship of Dr 

R M Geist had mide splendid provision for all needs The registration for the meeting 
hit an all time high and the quality of the meetings seems lo be improving each year 

b ich section of the Academy had a good program and one of the cutstanding features of 
the meeting was the second Annual Science Day of the Junior Acidcmy I his project his 
developed very r ip dlv ind is prov inc to lie in extremely valuable part of the program of The 
Senior Academy 

The innual 1 inquet ind business meeting was held m the Refectory at Capital University 
on I nday evening at h 45 Dr R M Geist served is toastmabter greetings for the host insti 
tution were extended by President Harold I Yochum and the response was given by Dr 1 I 
Rice I be presidential a Idress wis given by Dr Paul B Sears on the title Conservation 
in theory jnd Practice 

The annu il report of the p ist >ear s activ lties presented by the secretary included i most 
Lratif\me membership report Last year we h id pissed the 1000 mark in our total member 
ship Inis vtir wc were seven memlers short of the 1200 mark Two hundred sixty one 
new i ic ml>ers wen added in the pist >e ir in ill time record for i single year Unfortun itely 
we loose some memlers eich yeir 

i he following persons were innounced as newl> elected I ellows of the Academy 


ROBFRT I Aikirf 
k Dalt Archhiaid 
Clifford O Birc 
A H Bi u ki i 
WiuiamF BRADLrv 
A B Bkowfr 

1HOMAS B tAMTRON 

Jamfs I Corwin 
George Crowl 
W Mfrrul Davis 
Clarbncf L 

LrIKA hlCHORN 

Hpnry C 1 ysttr 
HfNRY 1 FDFRICHI 
AiiunS Fox 
WiliiamD Gray 
C T Hathaway 
GaifA Hbrrfrt 


Paul W Hydiu 
RiiiiW HrRsum RCFR 
R Gi orgf Iaai 
Lowry B Karnfs 
Arthi r S Kifffr 
Aurele La Rorqu 
Tan R MacGrkor 
Richard H Maiiard 
I RANK G MrsFRVF 
1 Dorothy Cli m Morsi 
Cverftt C Myers 
StanicyI Norris 
BayfsM Norton 
I C Pkttit 
John R Randai l 
Larle L Rbynoi ds 
John S Richardson 
William I Robinson 


Conrad b Ronnfbfrc 
JlliaJ 4 Rothkrukl 
Caju i ton N Savagl 
ambs M bcuopi 
r i Scott 
1 rank M Semans 
PailJ Sryifr 
George 1 Sifmfns 
Georcf C Simpson 
1 LI7ABETH W SMITH 
William D Stuu 
Henry F Strohbcker 

t HARLTS SUMMBRSON 

CharllsM Vaichn 
Jacob V brduin 
Herman Von Dach 
John W Wargo 
Clair L Woblfy 


The report of the Nominating C ommittee was presented by Dr F T Bodenberg of the 
Necrology Committee by Dr J I t armen and of the Resolutions Committee by Dr W C 
Beaver 

Respectfully submitted 

Rush Elliott Secretary 
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REPORT OF THE EXECUTIVE COMMITTEE AND COUNCIL 
The Executive Committee met on December 9, 1940, and again on April 27, I960, and the 
Council on December 10, 1949, and again on April 27, 1950 

A special committee (Eugene Van Cleef, Chairman, F H Krecker and A W Lindsey) 
appointed to consider methods of increasing the income of the Academy and the allocation of 
the funds collected had reported at the Council meeting on April 21 1949 This report con 
tamed a number of recommendations which require a constitutional amendments These 
were prepared by the secretary as instructed, were approved by the Executive Committee by 
vote of the Council, and final approval was voted by the Academy members in attendance at 
the annual business meeting One of these amendments increased the annual dues to $3 00 
Another provided for Institution Memberships for colleges and Universities and twelve such 
memberships have been secured to date A third type of membership is Corporation Mem 
bershvp ana four Corporations have taken memberships to date 

The Council accepted with deep regret the resignation of Dr Herbert O Osborn ns Chair¬ 
man of the Trustees of the Research Fund and of Miss Lillian Michaelis ns Librarian for the 
Academy 

The 1961 annual meeting is to be held at Miami University on April 5, 6 and 7 

Respectfully submitted 

Rush Eli iott, Secretary 


REPORT OF THE TREASURER 


Columbus Ohio April 28 I960 

To the Ohio Academy of Sctence 

I herewith submit a financial statement of the condition of the Ohio Academy of Science 
us of December 31 1949 Hie books Ime been audited and the auditors certificate is 

herewith attached 

Respectfully submitted 

R M Gpist Treasurer 


Ohio Academy of Science Balance Sheet 
As at December 3lst 1949 
Assets 

Current Expense Fund 

Cush in Bank • 087 77 

Bonds Owned 

U S War Savings Bonds—Series F (cost) $ 111 00 

U S War Savings Bonds- Senes G (cost) 1 900 00 


Total Bonds Owned 


S2 011 00 


Total Assets—Current Expense Fund 12 008 77 

Research Fund 

Cash in Bank $ 224 84 

Bonds Owned 

Fort Hayes Hotel—Columbus Ohio (cost) $1 300 00 

U S War Savings Bonds— Senes G (cost) 300 00 


Total Bonds Owned 
Banc Ohio Securities Company Stock 


1 000 00 
437 50 


Total AsseU—Research Fund 


2 202 34 


Total Assets 


$4 901 11 


Liabilities and Net Worth 

Ltabvi ities 

Current h xpensk Fund 

Deferred Credits to Dues— 

1950 Dues Paid in 1949 

Net Worth 

Ohio Academy of Science 
Current Expense Fund 
Research Fund 


$ 47 50 


•2 651 27 
2202 34 


Total Net Worth 


4,913 01 


Total Liabilities and Net Worth 


$4 961 11 
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Ohio Academy of Science Statement of Income and Expense 
Tor the Year Ended December 31 1940 
Current Expense Fund 


Income 

Membership Dues 1040 and Prior Years 12 362 60 

Sale of Publications 46 65 

Interest on Bonds 47 60 

Refunds—Surety Bond 80 


Total Income 
Expenses 

Subscriptions Ohio Journal erf Science 
Printing Proceed ngB 1049 
Printing Office Supplies 
Printing Other 

Tot il Printing Expense 
Honorarium-—Secretary 
Postage Telephone and Office Expense 
Bank Charges 
Auditing 
Bond Treasurer 


82 467 44 



81 

326 

00 

8 107 

00 



156 

61 



300 

28 





573 

60 



160 

00 



80 

15 



20 

45 



25 

00 



5 

00 


Total Expenses 


2 100 20 


Lxcess of Income Over Expense 


8 258 16 


Income 

Grants for Research A A A S 
Interest on Bonds 
Dividends Recm\ ed 


RrsFAncH Fund 


8 236 25 
65 75 
12 50 


Total Income 8 314 50 

Expenses 

Grants for Research 8 309 18 

Plates for Knull Article Ohio Journal rf Science 17 27 

Bank Charges 2 32 


lotal Expenses 


328 77 


Excess of Expense Over Income 


8 14 27 


AUDI TOR S C* R1IMCA1E 

CfxiMBis Ohio Apnl 1 1950 

The Ohio Ac idemy of Science Columbus Ohto 
Gfntleml n 

Pursu int to your instructions I have examined the accounts and records of the Treasurer 
of the Ohio Academy of Science for the year ended December 31 1940 

A detailed audit was made of all transactions handled by the Treasurer Cash tn bank 
Wis verified by bank certification Securities in safety deposit box were verified by personal 
examination My examination was made in accordance with generally accepted auditing 
st indards 

In my opinion the accompanying balince sheet and statements of income and expense 
(cash basis) fairly represent the financial position as at December 31 1949 and the results of 
operations on a cosh basis for the year ending December 31 1049 These statements are in 
conformity with generally accepted accounting principles 

Respectfully yours 

D M Shonting 

Certified Public Accountant 
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REPORT OF THE TRUSTEES OF THE RESEARCH FUND 


Columbus, Ohio, Apnl 27, 1950 

To tkg Ohio Academy of Science 

The Trustees of the Research Fund present the following Report on the receipts and 
expenditures during the year 1040 

Receipts 

Bank Balance on January 1, 1040 $239 11 

Received from the A A A S 230 26 

Received from Investments 78 26 


Total Income $663 01 

Expenditures 

March 30—To Joseph R Stratton University of Toledo for establishing 

and maintaining an experimental colony of guinea pigs $ 48 00 

August 6—To John F Hopkins Oberlrn College, for aid in collecting peat 

samples In Canada 230 18 

August o—To Joseph Knull Ohio State University, for illustrations in the 

Ohio Journal of Science 17 20 

December 20—To Ralph Dexter, Kent State University for field study of 

Fairy Shrimps 26 00 

Bunk Charges 2 30 


Total Expenditures 


$328 77 


Bank Baluncc on January 1 1050 $224 84 

There will therefore be several hundred dollars available for research aid during this year 

Respectfully submitted, 

E Lucy Braun 
Herbert Osborn 
E N Transbau, Chairman 


REPORT OF THE LIBRARY COMMITTEE 
Nine new exchanges were added to the list in 1940 Two were dropped for failure to send 
anything in return The Business Manager removed most of the Chinese addresses which 
remained because of postal problems 

Sale of publications amounted to $46 56 lhat amount has been turned over to the 
Treasurer of the Academy 

Respectfully submitted 

Lillian Mimiaklis Librarian 


RETORT OF THE JOIN l ADMINISTRATIVE BOARD OF THE 
OHIO JOURNAL OF SCIENCE 

A special meeting of the Joint Administrative Board of the Ohio Journal of Science was 
held in Columbus, Ohio October 15 1949 Those present were Dm Spieker and Meyer repre 
Renting the Ohio State University Drs Hefner and Tidd representing the Ohio Academy of 
Science and Drs Blaydes and Pophara representing the Ohio Journal of Science 

Dr Popham presented facts and figures concerning the financial status of the Journal 
Following this report the Board voted to increase llie subscription rate of the Journal to 
$4 00 per year effective as soon as practicable The price of all back issues of tnc Journal 
was set at $1 00 per copy, and the price of all back volumes was set at $4 00 per volume The 
Business Manager was authorized to accept advertising for the Journal, the details of rates 
and kinds of advertising to be left to the discretion of the Business Manager 

The Board requested that the Council of the Ohio Academy of Science deposit a copy of 
the minutes of its meetings with the secretary of the Jomt Administrative Board of the 
Journal The Editor of the Journal was directed to contact the Vice-President of each section 
of the Academy each year and to encourage him to secure papers from his own field of science 
for publication in the Journal 

Dr Spieker made a progress report concerning the selection of the new Editor for the 
Journal A discussion followed 

There being no further business, the Board was adjourned 

Respectfully submitted, 

Richard A Popham 

Secretary of the Board 
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REPORT OF THE JOINT ADMINISTRATIVE BOARD OF THE 
OHIO JOURNAL OF SCIENCE 

The annual meeting of the Joint Administrative Board of the Ohio Journal of Science was 
held in Columbus, Ohio, Apnl 26, 1960 Those present were Drs Spieker and Meyer repre 
sen ting the Ohio State University, Dr Tidd representing the Ohio Academy of Science, and 
Drs BlaydcB Popham and Bohnrng representing the Ohio Journal of Science Dr Hefner 
an Academy representative, was unable to at ten cf 

Following the election of Dr Spieker as Chairman of the Board, the minutes of the pre 
ceding meeting were read and approved 

Dr Blayden was elected to servo as Editor for Volume 60 of the Journal Dr Popham 
was elected Business Manager, and Dr Bohnrng was elected Advertising Representative 
The Board authorised the Editor to appoint an Associate Editor, in charge of book reviews, 
and recommended that the number of book reviews per volume be increased 

The report of the Business Manager was mainly in the form of a financial statement for 
Volume 49, a copy of which is attached to this report The Editor Dr Blaydea, reported 
that a total of 41 papers covering 262 pages were published ill Volume 49 The papers were 
contributed from 13 different fields of science Five book, reviews were also pnntea There 
were 16 manuscripts on hand at the end of the year Both reports were accepted and filed 
Dr Bohning presented an informal report of the Advertising Representative, indicating 
that 289 companies have been contacted regarding the placing of ads in the Journal He 
reported that ads had been obtained from 11 companies and that many have asked to be con 
tacted in the fall, at which time they will determine their 1961 advertising budgets He also 
called attention to the fact that the cost of securing advertising was very high, and that to 
date the Journal had not realized a net profit from this operation 

The Board established a policy of electing the Vice-Presidents of the various sections of 
the Academy to positions as members of the Editorial Board for the period of their service as 
Vice-Presidents 

The Editor once again asked that the section Vice Presidents of the Academy be on the 
alert during their programs for papers suitable for publication m the Journal The Editor 
requested that such titles and authors be referred directly to hun by the section Vice 
Presidents 

There being no further business, the Board adjourned 

Respectfully submitted, 

Richard A Popham 

Secretary of the Board 


THE OHIO JOURNAL OF SCIENCE 
Fiscal Year 1949 
Receipts 


Bank Balance, Feb 23, 1949 $ 238 87 

Ohio State University—Paid for Suliacnptions 1 300 00 

Ohio Academy of Science—Paid for Subscriptions 1,390 60 

Non members—Paid for Subscriptions 162 50 

Sale of Separate Numbers, Volumes, and Reprints 518 22 

Authors—Paid for Plates 162 88 

Ohio Academy of Science—Paid for Annual Report 107 00 

Authors and Institutions—Paid for Printing 100 00 


83,960 87 

Expenditures 

Spahr & Glenn—Printing Journal 88,003 30 

Spahr & Glenn—Mailing Envelopes 82 6Q 

Bucher Engraving—Plates 296 69 

Postage and Express 187 96 

Office Supplies and Bank Charges 161 31 

Refunds 2 60 

Secretary and Labor 38 70 

Bonk Balance, Jan 18,1960 198 92 


83,960 87 
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REPORT OF THE COMMITTEE ON CONSERVATION 


The Conservation Committee held two meetints during the past year to plan appropriate 
activities and to discuss conservation matters relating to the Academy Botn meetings wore 
held at Columbus Ohio, on December 10 1040 and February 4, 1060 respectively The 
Committee following its December 10th meeting recommended to the Council that tne Ohio 
Academy of Science conduct a symposium on conservation at the annual meeting and that 
the Academy express to the Director of the newly created Ohio Department of Natural 
Resources support in the development of an effective conservation program ui the state Both 
recommendations were approved by the council and have been put into effect the former by the 
symposium planned for presentation at 4 15 P M Friday, April 28, in Troutman Hall Capital 
University and the latter by an appropriate letter from the Secretary to Mr A W Marion 
Director of the Department of Natural Resources 

The Committee in planning this first conservation symposium felt that it should logically 
be the fore-runner of a senes of such symposia designed to acquaint the membership of the 
Academy with conservation problems, programs ana progress in the state The first sym 
Dostum is planned to present an over-all picture of tne organisation of the Department of 
Natural Resources created by Amended Senate Bill Number 13 passed by the last General 
Assembly of the State of Ohio and of the water and geological survey division of that depart 
ment ft ts the hope and recommendation of the Committee that similar symposia be held 
in subset ment years on other aspects of conservation 

The Committee also plans to hold an informal discussion with a group of persons concerned 
with education administration to consider on approach to the large problems of developing a 
significant program of conservation education m the public schools of the State This meeting 
is tentatively planned for mid May of this year 

The Committee feels that the Ohio Academy of Science has an opportunity to be of real 
service to the conservation program of the state through offering appropriate leadership and 
guidance To this end it is our belief that the Committee could Y>c made more effective if its 
membership included representatives of all the fields directly concerned with resource man 
ageraent We, therefore, recommend that an effort be made through subsequent appointments 
to the Committee to see that adequate representation is given to the fields of soil, water, 
forest, mineral and wildlife conservation 


Respectfully submitted 

R V Bangiiam, 
James R Back 
R W Franks, 

R A Hkinkr 

Charles A 


F L Rich 
P B Sears 
I S Thomas 
Frank J Wrkht 
Dam bach, Chairman 


REPORT OF THE COMMITTLF ON NFCROLOGY 
The Committee on Necrology reports with deep regret the death of five members of the 
Aoidemy since the last annual meeting The following memorial statements were written by 
colleagues of the deceased members as indicated by the name following each statement 

Respectfully submitted 

H H M Bowman 

Karl Ver Steeg 

J Ernest Carman Chairman 

Edmund Sec rest 

Dr Edmund Sec rest director of the Ohio Agricultural Experiment Station from 1037 to 
1947 and former State Forester, died November 28, nt Ford Hospital in Detroit following a 
brain operation He was 68 

Dr Secrcst was known as the father of forestry in Ohio The present forestry program 
which has created thousands of ucres of state owned land was developed under his person'll 
direction Several months ago he was named chairman of the new forestry research depurt 
ment nt the Station when the Division of Forestry was transferred to the new Ohio Depart 
ment of Natural Resources Dr Secrcst was also a member of the Ohio btnp Mine 
Commission 

Dr Secrcst was bom at Randolph, Kansas, and was a graduate of Kansas State College 
He was awarded honorary doctor of science degrees by the Kansas State College and the Col 
lege of Wooster At die time of his death he was serving as a member of the board of trustees 
of the College of Wooster He was a member of the Society of American Foresters, the Asso¬ 
ciation of State Foresters, the GhtfJ Academy of Science, and the Ohio Forestry Association 
During his years In forestry in Ohio, Dr Secnest was the author of several bulletins, pre 
sented numerous speeches on forestry before technical and other groups, and was the author of 
the statutes of the general code of Ohio relating to forestry 

He is survived oy his wife and two daughters, Mrs Maty Hoover Shihley, of Lakewood, 
and Edith, a student m Philadelphia Burial was made in the Wooster, Ohio, cemetery 

-O D Duler 
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John A Toomey 

Dr John A Toomey died of cerebral hemorrhage in Cleveland City Hospital on New 
Year s Day, 1950 Bom in Cleveland m 1889, his entire life was spent in his native city He 
received from St Ignatius College an A B degree in 1910, and a Masters decree in 1012 
After acquiring on LL B degree from the Cleveland Law School in 1913, he decided to enter 
the profession of medicine, and graduated from the Western Reserve University Medical School 
in 1919 In 1940 he received an honorary LL D from John Carroll University 

At the time of his death he was Professor of Cluneal Pediatrics and Contagious Diseases 
at Western Reserve University having served his Alma Mater as chief of the City Hospital 
Contagious Diseases and Pediatrics Division for 29 years 

Ho was a member of many scientific and professional societies including the Ohio Academy 
of Science, the American Academy of Pediatrics (president 1949) the American Pediatrics 
Society, the Society of American Bacteriologists, the American Medical Association, the Ohio 
State Medical Society and the Cleveland Academy of Medicine 

He served his local medical society with great distinction as a member of the Board of 
Directors and as chairman of several scientific divisions of the Academy, including the 
Pediatric, Practice of Medicine and Experimental Medical sections In 1947-48 he was pres 
ident of the Western Reserve University Medical Alumni Association Although Dr Toomey 
gave generously of his time in service to these various organisations, his greatest achievements 
were attained as a scientist a teacher, and a medical consultant 

As a scientist his interest was die voted to fundamental problems in the epidemiology, 
immunology, and therapy of contagious diseases Among his 350 published papers, 143 were 
devoted to his researches and clinical observations on poliomyelitis ana he was among 
America's greatest students of this disease His basic observation that the chief portal of this 
specific virus into the body ib by way of the gastrointestinal tract has been accepted ub a 
proven fact This work remains os his greatest scientific discovery Likewise by developing 
many original methods of therapy in poliomyelitis he was able to dimmish the mortality ana 
to lessen complications in his patients to a degree not hitherto reached 

As a teacher he excelled because of his broad knowledge of contagious diseases His 
clear, colorful and practical method of presenting his subject was a great inspiration to all of 
his students His exceptional ability as an instructor gained him the highest respect of all 
of his professional colleagues 

As a consultant as well as a scientist and teacher, he possessed three important attributes 
of character—he had a broad sympathy for the patient, he was a hard and diligent worker and 
he was honest This combination of virtues made him a tower of strength to the patient and 
his relatives as well as to the family physician 

Honoring his memory, the Unit for Contagious Diseases at the Cleveland City Hospital 
has been named the "Toomey Pavilion " An editorial in the Cleveland Plain Dealer of Janu 
ary 3 1950 expresses the high regard that Dr Toomey held in the hearts of Cleveland citisens 
"If there was a fighter of heroic proportions against that enemy of mankind contagious 
disease, that fighter was John A Toomey By his death this city has lost one of its greatest 
citisens one of its greatest native sons a man whose fame m the profession erf medicine 
extended the world around 

The death of Dr John A Toomey is of immeasurable loss to his patients and to his dear 
fnends and colleagues —Dr John Tucker 

Marvin Pittman 

Marvin Pittman, bom April 1919 at New Iberia, Louisiana, received the B S degree from 
Duke University, 1940, and the M S in Geography at the University of Chicago, 1946 

He served us tiomber pilot and navigator during the war and was shot down over Ger¬ 
many He was twice captured and twice escaped from German prison camps He became 
part of the Jugoslav underground and was picked up by the Russians near Vienna near the 
close of the war 

During the year 1948-49 Mr Pittman was Assistant Professor of Geography at Miami 
University He then joined the faculty of the University of the Philippines During the 
Christmas holidays of 1949, Pittman and another Professor at this University went on a 
tramping trip into the I go rot County, Ifugao subprovince On Christmas day, 95 km north 
of Baguio, the two men were speared to death by a band of Ifugao headhunters Pittman is 
survived by his wife and infant daughter, and by his parents at Statesboro, Georgia 


Leslie L Pontius 

In the death of Leslie L Pontius Ohio lost one of its outstanding field naturalists He 
was bom in Tarlton Pickaway County, Ohio, where he spent his boyhood and received his 
education in the village school 

Mr Pontius taught for several years in the rural schools of Pickaway County and later 
^a* engaged in the drug business in Columbia la 1913 he entered the Postal Service m Cir- 
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cleville, Ohio where he remained for more than thirty yean and at the time of hu retirement 
waa Assistant Postmaster 

He had a general knowledge of, and enjoyed all forms of Natural History Although 
having no specialised training m botany he had a vast knowledge of what grows in the fields 
and woods and on the hills of Ohio Pie could recognise without a moment's hesitation many 
of the plants that grow in the state Working with his fanner fnend and field companion, 
Mr Floyd Bartley of near Circleville, many new records have been added to the list of Ohio 
plants Mr Pontius is known throughout the state as one of its outstanding field botanists 
Plants collected by him can be found in many Universities and Museums, Including Smith 
soman Institute at Washington, D C , and New York Botanical Gardens with which ne was a 
collaborator His entire herbarium has been placed at Ohio University at Athena Ohio 
Mr Pontius was an active member of many societies, including the Ohio Academy of 
Science, Wheaton Club, Audubon Society, Wilson Ornithological Society and the local Garden 
Clubs He was an active member and Trustee of the First Methodist Church in t ircleville 
and will long be remembered by hm many fnends for his good judgment and understanding 
of people —Floyd Bartley 

John Paul Visscher 

i ohn Paul Visscher professor of biology in Western Reserve University, a distinguished 
ler and a leading authority on the general physiology and behavior of the lower organ 
isms, died on February 11, 1960 

For more than twenty five years Professor Visscher s life and work exerted a profound 
influence on the teaching of biology in the University and through his students in the city and 
northern Ohio During this time he earned on an active interest m research on marine 
animals and contnbuted widely to the local associations interested m biological subjects 
Dr Visscher was bom in Holland Michigan September 19, 1896 and was graduated from 
Hope College, Holland, with the B A degree in 1917 He promptly enlisted m the Army, 
Chemical Warfare Service and was discharged as a second Lieutenant in December, 1918 
On leaving the Army he continued his atuoiea m biology at the John Hopkins University 
completing work for the M A degree in June 1920 After two years as instructor in zoology, 
Washington University St Louis, he returned to John Hopkins in 1922 as Bruce Fellow and 
received his Ph D degree in 1924 During the summer months of his train mgpenod, Dr 
Visscher earned on research on barnacles at the Marine Biological Laboratory, Woods Hole, 
resulting in a senes of publications on the physiology and life cycle of Ctmpeaia In connec¬ 
tion witn this work he studied marine life at the biological stations of Naples Italy in the 
Laboratory of the Manne Biological Association of the Bntish Empire Plymouth in the 
Manne Station of the Diy Tortugas, and in the Pearl Harbor Naval Station 

Appointment to the Biology Department at Western Reserve University m 1924 to work 
with Professor Hemck, introduced the next important phase of Dr Visscher s work The 
work under way in the department in the field of Ornithology received his full support and 
resulted in the Baldwin Bird Research Laboratory and contnbuted to the establishment of a 
strong active society for the study of bird life in the city of Cleveland 

Dr Visscher s accomplishments his quality of mind and character gamed for him wide 
recognition and many honors He was elected a member of the Amencan Society of Natural 
ists American Society of Zoologists Fellow of Amencan Association for the Advancement 
of Science Fellow, Ohio Academy of Science Sigma Xi and Phi Beta Kappa He served as a 
trustee of the Cleveland Museum of Natural History and the Garden Center of Greater 
Cleveland He served os President of the Cleveland Bird Club for two terms and as president 
of the Wild Flower Club of Cleveland —Franklin J Bacon 


REPORT OF COMMITTEE ON RESOLUTIONS 
Be it Resolved, that the members of the Ohio Academy of Science express to President 
Harold L Yochum of Capital University, and to the members of the local committee, their 
appreciation of the hospitality so freely extended and the fine facilities furnished, which have 
made our fifty-ninth annual meeting so successful and pleasant 

Be 1 1 Resolved, that the Ohio Academy of Science express to President Yochum and the 
faculty of Capital University its felicitations on the one-hundredth anniversary of this notable 
and distinguished institution of learning 

Be \t further Resolved, that the Ohio Academy of Science record its deep appreciation for 
the devoted services of Dr Herbert Osborn who is retiring as Chairman of the Trustees 
Research Fund after many years of membership in that committee and for his numerous con 
tnbutions to our organisation in general, and to the field of science in the world at large 

Respectfully submitted, 

P B Sears, 

H R Eggleston 
W C Beaver, Chairman 
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THE ORIGIN AND DEVELOPMEN1 OF THE OHIO STATE 
UNIVERSITY WITH SPECIAL REFERENCE TO THE 
BIOLOGICAL SCIENCES 1 

LOIS I AMPL 
The Oh ) Stile Un versity 
C olumt ub Ohio 

I BH INNINGS 

Iht Momll Act establishing the I and Grant C ollegcs wis signed by Abraham 
Lincoln July 2 1862 The gift of public lai ds was accepted by the Ohio Legis 
liture in 1864 ind at the some time the responsibility of establishing and mam 
taming an Agricultural and Mechanical College Provision w is made concurrently 
for the first Board of Trustees twenty one in number They first met in the 
office of Governor Rutherford B Hiycs where they discussed and pondered upon 
what the college should be At i liter meeting Mr Joseph Sulhvant reiterated 
th it he was in favor of a broad and liberal found ition and th it if the B< ard h id 
the means he would teach all that was worth knowing The difference of opinion 
held then gradually wore away and to a great degree the concept of Mr Sulhvant 
and others like him has prevailed throughout the school 

The college was located in Frinkhn County in 1S70 and on tht William Neil 
farm north of Columbus in 1S71 HI 11 acres were purchased The course of 
study was decided upon January i 1871 ind it wis the same that Mr Sulhvant 
hod proposed at an earlier session The same day the Trustees accepted Mr 
Sulhvant s drawing for the Q tal of the College The contract for the building was 
let the following July University Hall is it was later called w is built just north 
of i spring of clear cool water 

A faculty of seven members was elected in January and April 1871 They 
were present when school opened on September 17th and seventeen students 
came Others arrived the next day and by the end of the school year about fifty 
students had been accepted Some of the young people being considered 
unqualified to enter were turned away 

THF FIRST FACULTY OF THE OHIO AGRICULTURAI AND MECHANICAL COLLEGE 

1873 

Mr Edward Orton President and Professor of Geology Mining and 
Metallurgy 

Mr Thomas C Mendenhall Professor of Physics and Mechanics 

Dr Sidney A Norton Professor of General and Applied Chemistry 

Mr Joseph Milhktn Professor of English and Modem Language and 
Literature 

Dr Norton S Townshend Professor of Agriculture and Botany 

Mr John H Wnght Assistant Professor of Ancient Languages and 
Literature 

Mr Robert W McFarland Professor of Mathematics and Engineering 


'Papers from the Department of Botany and Plant Pathology The Ohio State University 
No 520 


201 
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Subjects anticipated to be taught by Joseph Sulhvant and later by the Board 
of Trustees were Zoology and Veterinary Science, which were introduced in 1874 
and 1885 respectively, and Political Economy and Civil Polity, added in 1875 
The Horticulture and Vegetable Physiology originally prescribed were apparently 
included in Botany at the time 

By 1878, the College had been reorganized with change in politics three times, 
the changes affecting the Board of Trustees rather than the Faculty The last 
time, however, the name of the institution was changed to The Ohio State Uni¬ 
versity and the Board was again reduced to seven members 

In the seventy-seven years which have apssed since 1873, a gradual expanding 
in all the areas of learning in the University has occurred It may be seen in the 
subdivision of existing departments, which has happened time and again, and m 
the creation of others The foundation of each new department has usually been 
laid m courses already being taught, the need for the new department finally 
becoming evident The expansion in biology illustrates the growth process 
apparent throughout the University during tht years 

11 THF FVOLUTION OF THfc BIOLOGICAL DEPARTMENTS 

Dr Norton S Townshcnd was Professor of Agriculture and Botany in the first 
faculty of 1873 The Department of Horticulture and Botany was formed in 
1880, Professor A P Morgan Chairman, and Professor William R Lazenby, his 
successor in 1881 This department was resolved into two others m 1891, the 
Chair of Horticulture being retained by Professor Lazenby The new Chair of 
Botany and Forestry was accepted by Professor William A Kellemmn the 
same year 

The forestry division was returned to the Department of Horticulture in 1894 
where it remained until 1908 At that time it was set up as a separate depart¬ 
ment, the chairmanship being assumed by Professor L,izcnby The Department 
of Horticulture passed to the headship of Professor Wendell Paddock in 1909 
Professor Lazenby died in 1916, and the next year the two departments were 
merged Professor Paddock in charge 

The expanding Department of Horticulture and Forestry came under the 
chairmanship of Dr J II Gourley in 1929 and after his death, of Dr Freeman S 
Howlett in 1947 

The Department of Botany passed to the chairmanship of Professor John H 
Shaffner in 1908 It has continued to flourish under the subsequent headships of 
Dr Edgar N Transeau, 1917 and Dr Bernards Meyer, 1946 The name of this 
department was changed in 1946 to the Department of Botany and Plant Pathology 

The Chair of Zoology and Comparative Anatomy was created in 1874 and 
accepted by Professor Albert H Tuttle He was succeeded by Professor David S 
Kelhcott in 1888 In 1891, this department was enlarged and divided, Professor 
Kellicott becoming Chairman of the Department pf Zoology and Entomology and 
Dr A M Bleile, Chairman of the Department of Anatomy and Physiology 

The Department of Zoology and Entomology has continued its growth under 
the headships of Drs Herbert Osborn, 1898, Raymond C Osburn, 1917, Laurence 
H Snyder, 1942, and David F Miller, 1947 

III AGENCIES IN BIOLOGY AND RFLATED SCIENCES ORIGINATING AT 
THF OHIO STATE UNIVERSITY 

Through the action of faculty members, ever mindful of widening opportunity 
and service, numerous organizations have arisen at the University which have 
played their part in the development of the Biological Sciences at the University 
and in the State They are 

1 The Ohio Agricultural Experiment Station The Station was authorized by 
the Ohio Legislature, Apnl 17, 1882 Professor William R Lazenby of the Uni- 
\v?sity ytas its sponsor and first director It was moved from the University to 
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near Wooster, Ohio, m 1891, with Mr C E Thome, Director In recent years a 
growing co-operation between the University and the Station has been occurring 
both in administration and in research Dean Leo L Rummell of the College erf 
Agriculture of the University is also the Director of the Station 

2 The Biology Club The club began under the name of the Biological Club of 
*p^Phe>Oh^iStatoiUniveirai1^ Andithe&DhiOrAgrKMltuxal Experiment Station Its 

first minutes were recorded in 1891 It continues to hold meetings throughout the 
school year The most notable achievement of this club was the founding of the 
state Academy Dr W D Gray is the current President 

3 The Ohio Academy of Sctence The Academy was organized in 1891 and it 
was incorporated, March 12, 1892 Its publication of reports and research papers 
began the same year and continued through 1902 in the four volumes of Annual 
Reports The ensuing Annual Reports together with some papers, continued 
through 1930 in the five volumes of the Proceedings The name of the Academy 
was shortened from the Ohio State Academy of Science in 1909 

The first volume of the Ohio Naturalist , official organ of the Academy, was 
published in 1903, and it covered the period after 1900 This volume and the 
next four were published by the Biological Club The Ohio Naturalist became the 
Ohio Journal of Science m 1916, the official organ of the ‘‘Ohio State Scientific 
Society” and the Ohio Academy of Science By 1927 the society was forgotten, 
and the Academy and the Journal were entirely freed of reference to their origin 
The Journal contains the Annual Reports of the Academy since 1930 It is now in 
its fiftieth volume of the complete senes This journal nas become a most valued 
medium of communication and exchange throughout the world 

Dr Edward S Thomas is currently President of the Academy, and Dr Glenn 
W Blaydes continues as Editor of the Journal since 1941 

4 Franz Theodore Stone Institute of Hydrobiology The history of the Lake 
Laboratory began with an idea of Professor David H Kellicott in 1891 His 
hopes were realized in 1896 when a second story was completed on the State Pish 
Hatchery Building at Sandusky, Ohio It was used by him and his students that 
summer This laboratory has grown in size and service, has had four different 
sites, and today exists as the Franz Theodore Stone Laboratory on Gibraltar 
Island, Put-m-Bay, Ohio Eighty-six known papers emanating from research 
earned on in this laboratory had been published by 1928 when the contnbutions 
began The story of the growth of the laboratory, wntten by Dr Thomas H 
Langlois, its Director, may be found in the latest Contribution , No 11 This 
Institute was authorized in 1950 

6 The Ohio Biological Survey The idea of the Survey originated with mem¬ 
bers of the Ohio Academy of Science, and it was proposed through the agency of 
the Academy, to the Board of Trustees of the University The Survey was author¬ 
ized m 1912, and has issued forty-one Bulletins dealing with the biology of Ohio 
Dr Herbert Osborn has continued as Director since the origin of the Survey 

6 The Plant Institute The institute was organized in 1921 at the suggestion 
of Dr Edgar N Transeau, to include all the plant science departments of the 
College of Agriculture of the University Reports by faculty members and grad¬ 
uate students of the Departments of Botany and Plant Pathology, Horticulture and 
Forestry, Agronomy, Agricultural Biochemistry, and more recently of Agricultural 
Engineering, have been presented through the years Today the meetings are held 
bi-weekly throughout the school year Invitation speakers from other institutions 
are occasionally sponsored by the Institute and the Graduate School Dr Richard 
A Popham is Chairman 

7 The Columbus Entomological Society This society was founded in 1936 by 
Dr Frank L Campbell and other entomologists and graduate students in the 
Department of Zoology and Entomology It was organized to promote scientific 
ana social activity among all the entomologists of the Columbus area Monthly 
meetings are held during the school year Mr Howard Hintz is President 
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8 The Institute of Nutrition and Food Technology This institute was estab¬ 
lished in 1946 to facilitate the instruction of students, to promote research, and 
to foster closer co-opcration in this field of endeavor by the University and the 
Ohio Agricultural Experiment Station Dr Thomas S Sutton is Director 

9 The Institute of Genetics The Genetics Seminar began at the University 

under the guidance of Dr T BrydaftiIt 

mental, and has held weekly meetings during the school years This seminar 
group is the nucleus of the Institute of Genetics which was created by the Univer¬ 
sity in June, 1950 The latter will co-ordinate teaching and research in genetics, 
and will sponsor the programs of research m genetics earned out by the University 
and the Ohio Agricultural Experiment Station Dr David C Rife is Chairman 

IV THE OHIO STATE UNIVERSITY 

1949-1950 

To contemplate today the open expanse of the Neil Farm as it became the 
home of the future Ohio State University on October 13, 1870, and to do so in the 
light of all that has transpired here which has made the University what it is 
today, is to perceive a wonder in accomplishment 

As in the sister Land Grant Colleges and Universities, the achievement has 
been brought to pass by the concerted efforts of devoted people, wise in the long 
run, some responsible for its development and others supporting it with funds 
and good will 

At the end of the Spring Quarter 1950 wc find 
41 deans, junior deans and directors 
1,289 members of the faculty who serve full time 
410 members of the faculty who serve part-time 
996 assistant instructors, assistants ana graduate assistants 

2,736 The Total Faculty 

2,216 non-teaching Personnel 
88 Departments of Instruction 

21,691 men students registered 
6 599 women students registered 


28,290 The Student Body Of these 
5,433 students registered in the Graduate School 
5 801 Bachelor’s Degrees granted during the year 
794 Master’s Degrees 
229 Doctor of Philosophy Degrees 
836,900 Books in the Library June 9th, 1950 
$339,274 39 Amount of the Development Fund, 1949 
417 acres, the Campus 
383 acres, the University Air Port 
295 acres, the University Golf Course 
1,009 acres, the University Farm 


2,104 The Total Acreage of the University 
$43,237,774 03 the value of the Physical Plant of the University 
The value of the service of the University is incalculable, and to that its 80,942 
Alumni would testify 

SOURCES 

1 History of the Ohio State University, edited by Thomas C Mendenhall Volume I, 1020, 
and Volume II 1926 The Ohio State University Press Columbus 
1 Metoqry, current records and interviews 



WAYS OP IMPROVING THE MALE PROG TEST 
FOR PREGNANCY 


M L GILTZ and D F MILLER 
Department of Zoology and Entomology, Ohio State University, 

Columbus, Ohio 

It is the purpose of this paper to present some observations on emission of 
spermatozoa by the leopard frog, Rana ptptens , which are pertinent to the pro¬ 
cedures used m applying these animals to pregnancy diagnosis These observations 
indicate methods of increasing the accuracy of the test by lowering the percentage 
of false negatives and by avoidmg possible false positives 

The male leopard frog, Rana ptptens, was first reported as a test animal for 
pregnancy by Wiltberger and Miller (1948) and Robbins and Parker (1948) 
Pregnancy is indicated when mature living spermatozoa appear in the unne of the 
frog (designated as positive) following the subcutaneous injection of 4 cc of first 
morning unne Absence of spermatozoa (designated as negative) indicates no 
pregnancy The validity of the male frog test for pregnancy has been verified 
by Bodine et al (1950), Mater (1949) and Brody (1949) 

The results of further experiments in our laboratory indicate that factors such 
as the quantity of liquid injected, the salinity of the liquid, the season of the year, 
the temperature of the room in which they sit during the test and conditions of 
storage and handling are influential in their sensitivity 

We have induced discharge of spermatozoa in the laboratory by injections of 
dilute liquids and by rapid absorption of water following drying Hundreds of 
frogs were injected with 7 cc or more of various liquids such as distilled water, tap 
water and pond water and over 50 per cent discharged mature living spermatozoa 
with their urines Accordingly experiments were devised to determine the extent 
of these factors in influencing discharge of spermatozoa and their possible effects 
upon the use of male frogs in clinical practice 

METHODS AND MATERIALS 

Except where otherwise stated, the frogs, Rana ptptens, used in these experi¬ 
ments were delivered by express from commercial dealers and placed in aquaria 
containing about one inch of tap water These aquaria were then placed in a 
refrigerator where the temperature was maintained at approximately 45° P They 
were used in the experiments from two to sixty days after refrigeration began All 
injections were subcutaneous into the lateral lymph sacs Microscopic examina¬ 
tions for spermatozoa were made by removing, with a pipette, a drop of fluid from 
the jars in which the frogs urinated after injections If a frog failed to urinate 
after 90 minutes, pressure was applied to the sides of the frog which usually emptied 
the urinary bladder 

THF POSSIBILITY OF FALSF POSITIVE DIAGNOSIS 

Robbins and Parker (1949), while checking the source of false positives when 
using Xcnopus lams, have found that Rana ptptens as well as Xenopus lams 
responds to some adrenergic substances by emitting spermatozoa However, since 
the adrenergic substances to which Rana ptptens responded are not known to be 
present in human urines they discount them as a possible source of false positives 
The absence of false positives in the literature indicates that if they occur they 
are recognized as such because of abnormalities in the animal or faulty procedures 
Thousands of unnes of frogs have been examined in our laboratory and, except for 
the conditions to be mentioned below, the indications are that frogs kept m the 
laboratory under conditions conducive to longevity do not discharge spermatozoa 
unless gonadotropic substances are administered 
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One of the conditions to be mentioned is the effect of injections of large quanti¬ 
ties of liquids An experiment was earned out to determine the minimum quantity 
of water necessary to stimulate spermatozoa emission 

Four to twelve cc of dultUed water were injected into 14 frogs of average size 
and their unnes examined for spermatozoa The results are found in Table I A 
separation of the March and June data indicates that the danger of false positives 
due to large quantities of dilute solutions is greater in March than in June, in 
other words greater before the end of overwintenng than after the breeding season 


TABLE I 

The Results cr Injections of Various Amounts of Distilled Water 


Amount of cc in Distilled Water 

4 

5 

6 

7 

8 

0 





In March 
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Number emitting spermatozoa 

0 

a 

4 

2 
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5 

2 

6 

6 

31 

Number not emitting spermatozoa 

7 

4 

3 

5 

4 

2 

5 

1 

1 

32 

Death 

0 

0 

0 

0 

0 

0 

0 

0 


00 

In JuNft 











Number emitting spermatozoa 

0 

0 

0 

2 

1 

0 

2 

4 


13 

Number not emitting spermatozoa 

0 

7 

7 

5 

6 

0 

5 

3 


48 

Death 

1 

0 

0 

0 

0 

1 

0 

0 


2 


In order to check the possibility of obtaining false positives from large amounts 
of unnes, 10 cc amounts of human male and non-pregnant female unnes were 
injected into thirty frogs Since it has been our expenence that a large quantity 
of unne usually kills the frog, we also decided to check the effect of a non-toxic saline 
solution Ten cc amounts of cold-blooded Ringer's solution were injected into 
30 frogs Thirty frogs received m the same shipment and stored under the same 
conditions as the other two groups, were injected with 10 cc amounts of distilled 
water The results are found in Table II 


TABLE II 

The Results of Injections of 10 cc of Non pregnant Urines, 
Ringer s Solution and Distilled Water 


Number of 
Frogs 

Injected with 10 cc of 

Rest 

Positive 

JLTS 

Negative 

Death 

30 

Non-pregnant Unnes 

0 

12 

18 

30 

Ringer s Solution 

1 

29 

0 

80 

Distilled Water 

18 

12 

0 


An analysis of these data suggest a remote possibility of obtaining a false 
positive even with a large quantity of saline solution It does not eliminate the 
possibility of large quantities of dilute non-lethal unnes inducing emission of 
spermatozoa This was observed under controlled conditions in our laboratory It 
resulted when an injection of 7 cc of dilute unne from a non-pregnant woman 
followed one hour later by an injection of 10 cc of the same unne This case was 
not considered a false positive because the abnormally high amount of unne 
injected would not have been used clinically 

Another condition likely to result m a false positive diagnosis concerns the 
condition df the frogs Our experiments indicate that abnormally dry frogs may 
emit spermatozoa following their introduction into water In the winter and 
Ipnng o£> I960 some frogs were placed in jam without water When they had lost 
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about 35 per cent of their previous weight, water was added and four hours later 
their urine was found to contain mature living spermatozoa Control frogs were 
subjected throughout the experiment to the same environmental conditions except 
that they sat continuously in about one inch of water These frogs did not emit 
mature living spermatozoa 

Frogs are usually received from commercial suppliers with a near normal 
water content Hundreds of these have been examined by us upon their arrival, 
after they were placed in tap water at room temperature, and after refrigeration 
None have ever discharged mature living spermatozoa However, when very dry 
frogs are placed in tap water after arrival in early spring they have been seen to 
clasp and an examination of their unnes revealed, in some cases, mature living 
spermatozoa This indicates the necessity of care in preserving the water content 
at all times, of a conditioning period if received dry, and of checking all frojgs 
before their use as test animals for pregnancy The checking is quite simple and is 
practiced routinely in many clinical laboratories 

CONDITIONS INFLUENCING FALSE NEGATIVFS 

A false negative diagnosis may arise from a low sensitivity of the frog or an 
insufficient amount of gonadotopin, or a combination of both of these conditions 
The lowest percentage of false negatives occurs from unnes of women in the first 
trimester of pregnancy It was shown by Miller and Wiltbcrgcr (1948) that 
there is a declining and fluctuating amount of chonomc gonadotropins after the 
first trimester of pregnancy Bodine et al (1950) reported no negative responses 


TABLE III 

The Influence of Chorionic Gonadotropin on Emission of Spermatozoa 
at Various Temperatures 


Temperature of 

60 

67 

76 

86 

06 

Number emitting spermatozoa after 00 mm 

17 

10 

■9 

11 

11 

Number emitting spermatozoa after 120 min 

Number in which death occurred 

17 

10 


16 

12 

H 

0 

H 

0 

4 


from the first tnmester of pregnancy They also found the amount of chonomc 
gonadotropin was highest dunng the 2nd and lowest dunng the 6th month of 
pregnancy 

From these investigations it appears that maximum accuracy should be 
obtained by using unnes from the first tnmester and by using concentration pro¬ 
cedures, which increase the amount of gonadotropins without injecting large 
quantities of solution Wiltberger and Miller (1948) suggested the possibility of a 
seasonal vanation of the frogs and Sampson (1950) reported a seasonal sensitivity 
to chonomc gonadotropin 

Some expenments were earned on by us which indicate that the sensitivity of 
the frog can be influenced by several factors under the control of the technician 
The results of our investigations with liquids and chonomc gonadotropins in the 
summers of 1948 and 1949 indicate that the frogs did not emit spermatozoa as often 
when they were placed, after injections, in a room where the temperature was high 
(i e , 90° F) In order to determine whether the temperature at which the frogs 
were placed dunng the test was a factor in their sensitivity, we injected Ayerst 
brand of “Anterior Pituitary-Like ,p chonomc gonadotropin in amounts of 50 and 
100 International Units, diluted to 2 cc with distilled water, into each of 20 frogs 
over a range of five different temperatures No significant difference was observed 
between those inpected with 50 International Units and those injected with 100 
International Units The results are shown in Table III 
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At temperatures below 60° F considerable difficulty was encountered in getting 
the frogs to urinate within an hour’s tune From these data it appears that the 
optimum temperature is around 07° F This experiment was earned out in 
August, 1949, and at this tune of the year, even with optimum temperature, some 
frogs remained negative after injections of a large amount of gonadotropins The 
data also suggest that an increased length of time after injections is necessary 
before emission of spermatozoa by leopard frogs standing in temperatures above 
75° F 

Another expenment indicated that an additional factor in their susceptibility 
to gonadotropins is the temperature at which the frogs have been stored Frogs 


TABLE IV 

Comparison of the Effects of Gonadotropins on Emission of Spermatozoa between Frogs 
Stored in a Refrigerator and Those Stored at Room Temperature 


1 

Number of 


Number Emitting 

Frogs 

Kind of Storage 

Spermatozoa 

20 

Refrigeration 

13 

20 

Room Temperature 

1 


TABLE V 


Comparison of the Effects of Distilled Water on Emission of Spermatozoa between Frogs 
Stored in a Refrigerator and Those Stored at Room Temperature 


Number of 


Number Emitting 

Frogs 

Kind of Storage 

Spermatozoa 

30 

Refrigerated 

16 

30 

Room Temperature 

4 


TABLE VI 

Comparison of the Effects of Distilled Water and Pregnancy Urine on Spermatozoa 
Emission of Frogs Stored in Dry Refrigeration 


Number of 


Number Emitting 

Frogs 

Injected With 

Spermatozoa 

4 

13 cc of distilled water 

3 

5 

4 cc of pregnancy unne 

0 


from one shipment in May, 1950, were divided into two groups One group was 
stored in a refrigerator (about 45° F) and the other at room temperature (about 
74° F ) Both groups were in one inch of water 

They were all injected with 1 cc of Ringer's solution containing 5 International 
Units of Ayerst Brand of Chononic Gonadotropin (“APL") The Summary is 
found in Table IV 

It appears from this experiment that refrigerated frogs are much more sensitive 
to gonadotropins It also appears that 5 International Units is close to the minimal 
dosage of gonadotropin necessary to cause emission of spermatozoa in May frogs 
In a similar expenment 12 cc of distilled water was substituted for gonado- 
trppinB The results are shown in Table V 
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From these two experiments on the temperature of storage it appears that 
refrigerated frogs are better test subjects but consequently more susceptible to 
over-injections 

In a preliminary experiment 10 frogs were refrigerated (in an aquarium) without 
water and the effects of injections of distilled water and pregnancy unne 
on emission of spermatozoa were compared The gonadotropic potency of the 
pregnancy unne used was tested on five frogs stored in a refrigerator in one inch 
of water and all five emitted spermatozoa A preliminary test gave the results 
shown in Table VI 

Although the number of animals used in this experiment is small the results seem 
to indicate that dry frogs are not good test animals They arc not only less 
sensitive to gonadotropins but are more sensitive to distilled water 

CONCLUSIONS 

From the foregoing experiments we suggest the following ways of improving 
the accuracy when using Rana fnptens as a test animal in clinical diagnosis of 
pregnancy 

1 Do not use more than 5 cc of fluid if possible m a single injection Quantities 
of distilled water and very dilute solutions have caused some emission of 
spermatozoa 

2 Always use a salinity as near to normal (Ringer's solution) as possible Non¬ 
pregnancy urines and cold Ringer's solution showed little danger of false 
positives even when quantities of 10 cc were injected 

3 Avoid large quantities of fluids in autumn, winter and early spring especially 
The frogs are more sensitive to excessive quantities in these seasons than in 
summer 

4 Avoid excessive drying of test animals before using Frogs that stood at room 
temperatures until they had lost about 35 per cent of their weight by drying were 
then placed in water for four hours, after which some emitted spermatozoa 

5 Store frogs in shallow water and in refrigeration if possible Such frogs are 
more sensitive to gonadotropins than those stored at room temperatures 

6 Run tests at 60° F to 75° F if possible The reactiveness of the frogs decreases 
at temperatures above and below this range 

7 By concentrating and extracting the hormones from the urine greater accuracy 
may be obtained without injecting large quantities into the frog 
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LEADERSHIP IN LOMA A PRELIMINARY 
RESEARCH REPORT 1 


KURT H WOLFF, 

Department of Sociology, 

The Ohio State Umvenlty, Columbus 10, Ohio 

“Loma," “Justino" County, Southwest, is a relatively isolated community of 
some 200 people, most of them Spanish-speaking, the rest of them "Anglos," that 
is, non-Spanish, English-speaking "Whites ” Prom an earlier paper on culture 
change in Loma,* the Spanish culture of that community appeared to be changing 
m the direction of the surrounding Anglo culture, with a concomitant loss of 
original characteristics The topic of the present paper, leadership, suggests the 
adoption of an explicitly diachronic view the “new," Anglo-influenced Loma 
system is contrasted with the “old," almost purely Spanish one 

At this stage of investigation, fifteen leadership types have tentatively been 
established Eight of them function within the “old,” and seven within the 
“new" system “Old" types are the religious leader, the community leader, the 
man of knowledge and wisdom, the palrdn , the midteo , the curandera , the hechtcero 
(brujo), and the prostitute, “new" types are the contractor, the creditor, the 
priest, the physician, the nurse, the leader m education, and the community 
planner Some of the old-type leaders, of course, have left traces in the present 
set-up 

The religious leader is well exemplified by Sigismundo Campa Some of his 
leadership characteristics mclude his organizing role in home services, his instru¬ 
mentality in the building of the church (after which home services practically 
ceased), his influential functioning as a member and official of various religious 
organizations, and his wife’s catechism teaching His leadership activity is thus 
the development or articulation of a certain institution, religion, whereby in some 
respects, one of which has been mentioned, his influence is enhanced through his 
wife's sharing it His wife, however, is here conceived by the Lomans merely as a 
person to whom some of her husband’s leadership has been delegated The 
religious leader does not occupy an “office" of leadership there is, in Loma, no 
such office or position called “religious leader " It is rather the personality of 
this particular individual which makes certain activities within the institution of 
religion, leadership activities As to the question whether the religious leader 
“belongs" to the old or the new Loma, it should be noted that an individual’s 
seizure of available institutional opportunities for leadership is, by itself, no more 
characteristic of the old than of the new system What does characterize the old 
system is the fact that the institution chosen is that of religion Other types of 
leaders use other institutions, which are more characteristic of the new system 

‘Field work in Loma was done in 1942 and 1944, in 1944, on a Social Science Research 
Council fellowship Writing up was begun in 1948 and continued in 1949, under grants from 
The Viking Fund, Inc , and the Graduate School, The Ohio State University In the summer 
of 1947, a graduate student spent several weeks in Loma under the joint direction of Dr John 
W Bennett and myself (all of Ohio State University) material collected by this student is 
part of the sources utilised here To these organizations and persons I gratefully acknowledge 
my indebtedness My special thanks go to Richard T Moms and Melvin Seeman for most 
helpful discussions, and to the field worker just mentioned (who for the sake of Loma s 
anonymity must unfortunately remain unidentified) for stimulating correspondence, regarding 
a first draft of the present paper 

■Kurt H Wolff "Culture Change in Loma A Preliminary Research Report, f The Ohio 
Journal of Science, 50 63-59, March, 1960 See this paper, also, for a description of the Loma 
Institute and the Justino Plan referred to Beveral times in the present study 
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The community leader is similar for he, too, is without office and develops 
existing institutions He differs, however, not only because the area within which 
he exercises influence is not religion, but also because it is a variety of institutions, 
rather than one or two closely related ones In the example at hand, Alejandro 
Maes, these institutions are education, economics, and justice Maes gave the 
land on which the first school house was built, and for many years he was a member 
of the school board For some time in the past, he was considered the best farmer, 
organized co-operative work at the seasonal times it was earned on by tradition, 
and took a lead in the administration of lmgation For many years he was the 
justice of the peace Yet although school board member, water commissioner, 
and justice of the peace are well-defined offices in Loma, Alejandro is a leader not 
because he occupies these offices, but, once more as in the case of Sigismundo 
Campa, because of his personality, particularly because of his Loma-wide interest 
In fact, he probably occupies office because of his leadership, which endows his 
official actions with an importance that other office holders do not derive from 
their mere occupancy 

The same individual also is the man of knowledge and wisdom , a designation 
which refers to no office whatever, for the only related existing position is that of 
teat her, whuh has, however, always been filled by a woman The area in which 
Maes exercises leadership in his capacity of man of knowledge includes that in 
which he acts as a community leader but it is broader than economics, education 
and justice, since it includes many other, miscellaneous matters His influence 
here consists in imparting knowledge and wisdom and in inspiring confidence and 
security through such communication Nor does he carry on or articulate existing 
institutions, he rather perpetuates the whole perspective and orienting character 
of tradition 

In the cases of all three of these leaders, acts by others that are similar to those 
committed by them may be observed by the outsider, and may be classified as 
leadership acts But they are not so defined by the Lomans religious, com¬ 
munity, and knowledge leaderships arc given only to Campa and Maes, respet lively 

The patrdn represents a type different from those thus far considered Not 
only is his office clearly established, but it also is of such a nature that it gives 
physical power to whomever holds it Unfortunately very little else is as cer¬ 
tainly known about the office of patrdn and of its characteristics as is this For 
instance, it is not sure whether the patrdn merely was the largest landholder who 
had hired men or tenants working for him, or whether he was a full-fledged feudal 
baron, on however modest a scale In cither case, because of the office he occupies, 
he exerts economic power Adriano Orlando Maes, at any rate, the only-known 
(perhaps the only) patrdn Loma ever had, Alejandro Macs’ father was a leader in 
many other respects as well Several among these leadership spheres were prob¬ 
ably not included in the definition of his office but were due, as in the cases of the 
leaders thus far described, to his personality Adnano seems to have played a 
role similar to that of his son inasmuch as he, in his day was an over-all leader in 
an even more extensive sense than that in which Alejandro is or was he preceded 
Sigismundo Campa in religious affaire, he had the welfare of the community at 
heart (for instance, he donated the land for the cemetery and in fact made and 
planted the first cross), he had influence in matters of education, health, various 
customs, and, of course, in economics, and he was generally the man of knowledge 
and wisdom In the course of economic change, the office of patrdn itself has 
disappeared, and the leadership associated with it by its particular occupant has 
been transmitted to other personalities, as has in part already been seen It is 
safe to assume that in becoming plural, the leaderships also have become special¬ 
ized, but not to the point of institutionalization in offices It is true that now 
there are the offices of teacher, county agent (agncuftural-economic), priest, 
physician, and more, but these have not developed historically from the patrdn , 
but are all of them imported 
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Because of the power connected with the office of pair On, its occupant has a 
position of leadership irrespective of personality The patrOn may therefore be 
called an “office leader,” and his office may be said to give its occupant “office 
leadership " The following three leadership types that are characteristic of the 
old Loma system have certain similarities with that of the patrOn It is not dear, 
however, whether midtco, curandera, and kechtcero (brujo ) are leaden merely by vir¬ 
tue of their respective offices, or whether anybody who exercises their respective 
functions and thus articulates the institutions of health and witchcraft, respectively, 
thereby becomes a leader It is not clear, m other words, whether healing and 
witchcraft are offices, units in the institutions of health and, say, the sacred or 
magic, or whether they themselves are institutions At any rate, in the case of 
the lint two, it is not power, and in the case of the kechtcero it is not physical or 
secular but sacred power, winch makes them leaden The midtco performs the 
function of physician, particularly of psychosomatic physician, which, with the 
addition of midwife, also is the function of the curandera But while the patients 
of the curandera are predominantly women and children, those of the midtco are 
predominantly men Both satisfy health needs, but they also have some measure 
of sacred power This is more clear-cut in the case of the midtco than of the 
curandera, for the former more clearly than the latter is the counter-agent of the 
htchtcero (brujo), the practioner of witchcraft or sorcery Witchcraft is as little a 
full-time occupation as is leadership in matters of religion, the community, and of 
general knowledge and wisdom Nor is witchcraft altogether a specialty in the 
sense of exclusive monopolization by the witch, for certain arts of witchcraft, par¬ 
ticularly casting the evil eye, are exercised by a number of other individuals, men 
and women In a similar fashion, not all cases of bewitching require the services 
of the midtco or curandera, often familiarity with the witch’s tricks or special 
piety, possessed by several persons of both sexes, suffice to exorcise the spell To 
repeat it is difficult to decide, before the pertinent data are more carefully analyzed, 
whether the kechtcero is an office leader or whether anybody who commits an act 
of witchcraft thereby, and for that time* becomes a leader merely by virtue of his 
articulating the institution of witchcraft A parallel question must be entered in 
regard to the midtco and the curandera 

The prostitute's influence consists in the introduction to sex life and in the 
channelization of the evil component in human nature The former influence 
refers to younger boys, but the latter to mature people and, though differentially to 
men and women, not to men alone It is uncertain, in fact, whether Lamberta 
had many or even any regular customers among those whose sex life was settled, 
especially through marriage But her influence is nevertheless felt among fellow 
villagers in their treatment of her, which takes cognizance of her role and yet is 
friendly and respectful There are good grounds for believing that prostitution 
is, or rather was, an institution If this is correct, there is a further case of office 
or institutional leadership 

In Table I, five aspects of the leadership types characteristic of the old Loman 
system are brought toward greater, even if still preliminary and tentative, sys¬ 
tematization Two of these aspects, presented in the last two columns, have not 
been specifically discussed but will be understandable from the discussion given 
It should be observed that in the case of the patrOn, the office, rather than Antonio 
Orlando Maes' occupancy, has been analyzed It will further be noted that a con¬ 
cept so often discussed in connection with leadership, that of status, has not 
specifically been treated here By implication, however, a certain aspect of it can 
easily be inferred from the fourth column of Table I this column in effect says that 
within the area described in it, the respective leader has the highest status, although 

'"Leadership," of course does not imply continuous leadership action but only recognised 
availability (of person or office) for such action 
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other individuals may exercise influence within the same area Thus, in the area 
of religion, the religious leader has the highest status, but other persons may, and 
in fact do, have religious influence as well—as is true, for instance, not only of 
particularly religious individuals but also of such more institutionally defined 


TABLE I 

Aspects op Leadership in the Old Socio-Cultural System op Loma 


Leadership 

Relation to 
Institution (s) 

Personal, 
Office, and 
Institutional 
i Aspects 

Area of 
Influence 

Means of 
Infulence 

Ethical 

Aspect 

Religious 

Articulating 

available 

lnBtitution(s) 

(religion, 

church) 

Personal 

Religion 

1 

Precept and 
interpretation 

Good 

Community 

Articulating 

available 

institutions 

(economics 

education 

justice) 

Personal 

Community 

affairs 

Precept and 
advice 

Good 

Knowledge 

and 

Wisdom 

Perpetuating 
perceptive 
and orienting 
aspects of 
tradition 

t 

Personal 

Knowledge 
and wisdom 

Advice 

Good 

Ptttrdn 

Fixing poWer 
distribution 

Office 

Power 

Physical 

power 

Neutral 

Medico ! 

Articulating 
institution 
of health 

Office or 
Institutional 

Men s health 

Superior 
knowledge 
and sacred 
power 

Good 

Curandera 

Same 

Same 

Women s and 
children s 
health 

Same 

Same 

Hechicero 

Articulating 
institution of 
witchcraft 

Same 

Magic 

Sacred power 

Bad 

Prostitute 

Channelizing 
aspects of 
sex and of 
evil 

Institutional 

Sex and ethics 
and morals 

Potential and 
actual 
physical 
contact 

Compensated, 
choice of the 
relatively 
better for the 
relatively 
worse 


persons as the officials of religious organizations, but these are not considered 
leaders The peculiarity of the first three leaderefups, as has been stated, is that 
their respective areas are defined by the Lomans in terms of the leaders’ person¬ 
alities “Highest status," therefore, here is synonymous with “only status," 
inasmuch as no other person has status at all Comparable ramifications could be 
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formulated in regard to the other areas of influence At any r ite status refers 
to a le ider within a given area not to leadership 4 

Before presenting new system leaderships seven! questions must be discussed 
One concerns a definition of leadership itsdf it refers to the exercises of sig 
nifit int influence within i socio cultunl system—Lorni is conceived as such a 
system If the leadership types discussed are inspected it appears that sig 
nificant influence refers to one which affects the system itself—corroborating it 
by confirmation or articulation questioning it or changing it (In the present 
case there are inst inces only of corroborating influence The system has changed 
not because of leadership but bee iuse of other reasons as was indie ited especially 
in the i aptr on culture change referred to in note 2 above ) Leadership thus must 
not be confused with other influences within a system which of course are 
innunier ible In the first plat e in addition to iffecting the system it must also be 
concentrated rather th in diffused It may be concentrited in an offict or institu 
tion or in a person instances of all of which are found in Lorn a But firmer? 
fathers mothers etc exert influences and thereby affect the system—in Lom i 
once more in the corrot>orating sense They are not considered leaders because 
their influences are not concentrated Thus one connotition of the fact that 
prostitution is breaking down as an institution is the diffusion of the occupant s 
influence i phenomenon thit is widely observed in contemporary urban culturts 
ilso 

In the second pi ice there is no leadership office alone Suppose the office of 
patrtin is vacant In such a c ase leadership by mere ot cupancy has been repl iced 
by an unperson il portion of the socio cultural system the distribution of power 
and land (and concomitant customs beliefs etc ^ It may be added that since 
this pirticular portion of the system involves power it will after a relatively short 
time either be personalized (by occupancy) or abolished (by some socio economic 
change) But by itself it constitutes no leadership although it does even without 
the occupant s co operition bestow it upon him Thus leadership is seen to have 
a further requirement namely th it it be exercised by an indn idual 6 Moreover 
the leader must be a living individual If for instance a person siys Christ is 
my le ider he may actually have no leader whatever (if he should really live by 
nothing then Christian doctrine which is extremely improbable) but is talking 
about a viluc sysltm or a religious tonvution in short ibout his culture or else 
he actually has other leaders such as his wife or a teacher or i minister With 
his death Christ ceased to be i leader He was later replaced by the church an 
institution with many offices and office leaderships in numerous socio culturd 
systems other than itself among them in Loma (though in a more articulate 
even if weaker fashion only in its new phase) 

IIow does the student if a system know—it may be asked—what leadership 
positions meet the requirements developed? Obviously he must hive a certain 
knowledge of the system itself before he can even develop hypotheses regarding 
the concentration of influences that act upon it Space permits no more than a 
few rather apodiitic remarks which are however necessary to further the 


4 In the latter case status could only denote the position of a particular leadership w ith n 
an order of leaderships This usage is not employed in the present paper although some of 
the following discussion might suggest it Furthermore no more refined analysis of the leader s 
status has been undertaken suen as would be enta led by a differentiation of statuses into 
subjective objective specific general (all to Ve defined) or what other sub 
divisions might seem desirable The reason for this failure is not skepticism concerning the 
utility of such subdivisions t ut once more the present stage of analysing the data Toward 
the end of this paper however (n 10 and text preceding it) a Bcheme will be presented which 
suggests a certain classification of leader statuses 

* “TberpJM no reason why it could not be exercised by a group a clique perhaps but no such 
instance was found in Loma 
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argument a The student identifies himself as best he can with the system he is 
studying He will thus eventually get some sort of picture which has elements 
existing on the part of the participants in the system, and others existing on the 
part of the student The presentation itself of the picture he has gained amounts 
to its translation into his and his readers' culture No Loman, for instance, would 
ever dream of thinking up Table I, nor can he understand it, unless he is familiar 
with anthropological or sociological thought But in that case his culture would 
have been enriched or replaced by another precisely, by the current social-science 
universe of discourse 7 

In the “new” Loma system, the leaderships—to repeat--arc contractor, 
creditor, priest, physician, nurse, leader in education, and community planner 
They can be disc ussed much more briefly, in part because they are more similar to 
one another than are the “old” types, in part because they are well known to the 
readers of this paper With the exception of the last two, they are office leader¬ 
ships The contractor (Patricio Compa a nephew of Sigismundo the “old M religious 
leader) and the creditor (the Anglo trader) have tdken over most of the economic 
functions, and thus of the power, that once were part of the pafrdn's leadership 
The priest (an Anglo) has to a considerable extent replaced the religious leader 
the physician the midteo , and the nurse , the curandera But Sigismundo Campa 
still plays some role, and the officials of the religious organizations combine minor 
office leadership with reminiscences both on their own part and on the part of 
those with whom they interact, of a less institutionalized more spontaneous and 
personal religious life Neither have the old-time representatives of health and 
un-health completely died out some old people still resort to traditional medicines 
and cures, with or without the help of nUdxco or curandera , believe in witchcraft, 
especially the evil eye, and take prophylactic and therapeutic measures against it, 
although a hechtccro has not been known in the community for a long time 

The leader tn education is represented predominantly by the public-school 
teacher, but also by government officials (such as the county agent) whose efforts, 
on the whole consist in using educational measures for bridging the gap between 
the old and the new systems During the existence of the Loma Institute, some 
of its staff members, especially the president and his wife, exercised a tenuous and 
short-lived personal leadership, largely if not wholly irrespective of either the 
institution of education or of the newly created Institute itself While there is 
educational leadership due to the permanent existence of school and various gov¬ 
ernmental agencies, there was community planning only dunng the existence of the 
Loma Institute and the Justino Plan, and here again, the leadership was exercised 
by the Institute's president and his immediate staff lie took it over from the 
Plan with its scat in Justino, exercised it locally, and had begun to delegate some 
of it to certain villagers With the demise of the two organizations, however, the 
function of community planning itself died out, too 


•Cf Kurt H Wolff, “A Methodological Note on the Empirical Establishment of Culture 
Patterns American Soctologxcal Review 10 176-184 April 1946 

T'he old system leadership presented can be contrasted not only with that of the new 
system, but also with systems outside of Loma The most fruitful manner of undertaking 
such a more general comparison would probably be to refine the dimensions described in the 
columns of Table I in order to make them more clearly defined this almost certainly wbuld 
involve revisions and additions Once some such improvement is achieved, however (and it is 
hoped that the further analysis of the Loma materials itself will contribute toward it), a usable 
typology of leaderships may be looked forward to Yet the variables and their articulations 
as suggested in Table 1 are so numerous that from the standpoint of economy a more advisable 
procedure might be to begin rather with a typology of socio-cultural systems For in this 
manner the multidimensioimlity of the leadership typology might be reduced in consideration 
of empirical requirements The possibility of Bocio-cultural systems without leadership 
(in the specific sense defined) should not be overlooked in such an undertaking 
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If this is correct, why should these processes have occurred? This question 
suggests a further analysis of the relation between leadership and the socio-cultural 
system, Loma The system, it has been shown over and over, has been changing 
to the extent of imposing upon its student the distinction between an old and a new 
phase Yet despite the fact (documented in the paper on culture change referred 
to before) that the contemporary Spanish culture of Loma—at least of the younger 
generation—is indeed a mixture of Spanish and Anglo elements, leadership in the 
old system strikes one as somehow more effective than m the new One suspects 
something that is common to all the old-system leadership types, in spite of the 
differences among them that have been pointed out, and conversely, one suspects 
something common to all the new types This common feature may tentatively 
be stated as the fact, in the old system, that the relation to the leader is an ‘‘end" 
relation, because leadership, whether of office or of person, is the implementation 
of an unquestioned common-value system And it is the contrasting fact, in the 
new system, that the relation to the leader is a ‘‘means 1 ’ relation, not because 
leadership is m conflict with (or irrelevant to) a value system which would cor¬ 
respond to the new system, but because there is no unquestioned common-value 
system that is developed to a point where it could be implemented by leadership 
The personal leaderships in religion, the community, and knowledge were accorded 
their representatives because the practice and promotion of religious tenets and 
rituals, the solution of community problems or of individuals' problems that bore 
on the community’s welfare, and the dispensation of knowledge and wisdom 
through personally skillful resort to tradition were values in Loman culture, ends 
sought for their own sake It was good to be pious, to have questions answered 
that referred to one's own welfare in its relation to that of the community, as well 
as to many other matters concerning which knowledge or wisdom were deemed 
good It was good to be or to serve the patrdn —merely to resent him as an 
oppressive power would not have made for stability 8 It was good that there 
should have been a mldxco and a curandera , for both helped restore health, and 
even though they were used as means to attain this end, their occasional failure 
showed that they were not human means but God’s instruments for showing his 
will, and thus they had to be dealt with as ends in themselves It is likely that 
the sacred power attributed to witchcraft and to the hecktcero permits the applica¬ 
tion of a similar dialectic by which he, too, is seen to have become an end, but the 
precise process in which this might have been brought about is not known, at least 
not at this stage of analysis Finally, although it was bad that man should have 
an evil component which shows itself especially in his sex appetite, it was good 
that there should have been a prostitute, for this institution controlled the appetite, 
and the person who performed this function therefore imposed respect 

There are some further implications of the old leadership type which must be 
brought out before it is contrasted with the new One is that the old leader had 
to make little use of coercive power The other is that the possibility of main¬ 
taining end relations with the leader was facilitated by the smallness of the com¬ 
munity This also provides the opportunity for 11 over-air 1 relations with him 
people knew the religious leader, the community leader, the man of knowledge, 
even the patrdn and the prostitute, not only in these capacities (in fact it was 
mentioned that the second and third leaderships were lodged in the same indi¬ 
vidual) but in many others as well, they knew them as fellow citizens generally 
The concomitance of over-all and end relation does not apply So clearly to the 
midxco, the curandera , and the heckxcera, because their specializations usually were 

•This statement illustrates (rather than contradicts) the ethical characterisation, 
“neutral, of the patrdn office, as given in Table I The office itself is neutral, but may be 
defined in a given culture as good or bad according to whether it is accepted or resented 
It n be accepted (rather than merely accommodated to for a tune) only if it is incorporated 
as a value in the culture that is presumably, in a certain number of certain individuals 
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too expensive for one community to support It is probable, therefore, that end 
relations were maintained with them in several communities, while over-all rela¬ 
tions developed in only one of them, in their place of residence 

A third point concerns political leaders It will be noted that they are listed 
neither in the old nor in the new system Yet politicos have been known to indi¬ 
vidual Lomans since long before the old system began to change In spite of this 
familiarity with the type, the politician seems never to have played any leadership 
role, especially perhaps because there has never been a local politico The politico 
is defined as an individual who plays politics cm the side, as a part-time specialist 
He throws dances and hands out liquor and is paid for it by the political machine 
But he is not a boss, and no trace of bossism has been found that would have 
reached into Loma, much less have centered there He can be called a leader only 
if the area within which he so functions is clearly understood not to be connected 
with the common-value system, although the common values apply to the treat¬ 
ment of the politician as a person as they do to that of all others, leaders or no 
The politician, along with the patrdn and the religious leader, tied (however 
tenuously) Loma to the outside Spanish world which was governed by politics and 
by comparatively far-flung economic, power, and religious relations How little 
politics is part of the common-value system is shown by the fact that even one of 
the most specifically political acts, casting the ballot is not governed by it but by 
other values, especially by family and similar traditions • 

Behavior of this sort has been labeled "individualism,” but this is a misnomer 
For it is governed, not by more or less self-relying decisions but by common, though 
not by political values Nevertheless, there is individualism in Loma, that is, 
behavior on personal rather than on common premises Individualism governs 
personal relations where these are not governed by the common values—religious, 
familial, communal, etc It does not govern relations when these have the 
capacity of maintaining the social order The order is accepted, which is as much 
as to say, a value is valued The individual as such is appraised and esteemed or 
not, according to the appraiser’s own value system Mr Mclntire, the trader, is 
not highly esteemed, but he is often chosen as one of the water officials, because 
both the regulation of the water and harmony with the creditor are valuable, and 
also because Mr Mclntire has proved satisfactory in the office of ditch boss or 
water commissioner Lomans thus distinguish various roles of the same person 
Office roles are defined, and a given individual, if the system makes him a candi¬ 
date for a certain office, achieves it by rules that themselves are part of the system 
Office roles are probably more numerous than are personal roles These, in turn, 
are considerably less clearly defined, and their attainment depends much less on 
the system, since this system here only limits the range of individual achievement 
on the part of both role player and participant or participants in the relation to 
which the role is relevant 

All this is pertinent to leadership not only in the old, but also in the new sys¬ 
tem The most general statement that can be made about the new order is that all 
of the characteristics of the old are either absent or in a state of confusion That 
there is no common-value system that is implemented m leadership types has been 
anticipated There are no leaders, in other words, to whom relations constitute 
ends rather than means It may be added that the relatively neat distinction 
between office roles and personal roles, with their differential ascription and 
achievement and their relations to common and personal value systems, has 

•Thus one of the women who were moit in sympathy with the Institute’s viewpoint who 
was most interested in national affaire who, in fact had assumed some leadership in putting 
ov$r communal, educational, and health plans originated by the Loma Institute and Justrno 
Plan, and who had consistently expressed her agreement with the New Deal and with 
President Roosevelt, voted the straight Republican ticket because her nephew ran for county 
office 
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disappeared, because the cohesive principle of the old society and culture, a com¬ 
mon-value system, has been succeeded by another principle, the desire to overcome 
insecurity or impotence and to gain security or power But since this is not a 
cohesive principle, it can not function as the old one did 

The contractor and the public-school teacher (as well as sometimes a doctor or 
a nurse) are the only Spanish leaders characteristic of the new system For this 
reason they are less mere means than are the remaining leaders, all of whom are 
Anglos nnd, with the exception of the creditor and the Institute president while he 
was functioning, non-residents It is understandable, therefore, that the relations 
with the contractor and the teacher should be less specialized and more over-all 
than are those with the other types And although the office and personal roles 
of Patricio Campa the contractor, and corresponding relations to him can be 
dearly distinguished from one another, his office itself has not gained the dignity 
of the older offices The rontractor does not implement a value, he provides a 
job On the other hand, Fihberta Tejada, the teacher, is merely a specialist who 
otherwise is a Loman woman Attitudes toward her as a specialist vary with the 
conception of education itself as something uninspiring that has come to be taken 
for granted or as an imported imposition of doubtful merit or as a prestige-giving 
acquisition In no event is it a common value which the teacher would implement 
Relations with the remaining types are predominantly office relations, though 
not exclusively To the extent that they are, they are specialized rather than 
over-all The purest exemplification of a “means'* relation is that with Mr 
Mclntire Although differing from individual to individual, it is characterized 
both on the part of the Spanish people and on his own by bargaining It is 
perhaps because of the area within which this relation obtains, economics, that it 
shows the new type of leadership in such purity, for it is harder to reduce the 
relation with and of the pnest the physician, and the nurse, to pure bargaining 
The pnest s office has all the dignity required to implement a common value, but 
here it is the occupant who falls short of his office Yet it must be observed that 
already the pnest s is no longer only an office leadership, since the office itself has 
lost significance Church attendance is an indication of this, as are statements 
made both by the pnest and by numerous Lomans of both sexes and vanous ages 
Religion is no more a common value for all Lomans Those who participate least 
in the old system (a group which to a considerable extent, but not entirely, is 
composed of the younger men) find religion least satisfying and are either confused 
or motivated individually by a quest for economic secunty or power 

The physician and the nurse are used, if at all, as means to attain the specific 
ends for which their respective offices equip them (though not with the bargaining 
characteristics of the creditor relation), or are received or resorted to with diffidence 
and suspicion as foreign importations (somewhat less so in case they are Spanish), 
or are treated as if they were mtdtcos or curanderas The relations to them thus 
are either specialized or confused And finally, what influence the short-lived 
educator and community planner from the Loma Institute had was based on 
personal relations rather than on the establishment of common values and on 
participation in them What, if anything, he had created in the way of offices 
thus disappeared with the removal of his person 

Before coming to ^ conclusion regarding leadership in Loma and implications 
for our own society, it may be clarifying to summarize the characteristics of leader¬ 
ship discussed in reference to Loma, but presumably applicable generally 

(1) Definition of leadership the exercise of influence within a socio-cultural 
system, which influence (a) affects (corroborates, questions, changes) the system, 
(b) is concentrated in an office (institution) or person(s), rather than being diffused 
anil (c) is exercised by a person (or by persons) living within (or possibly outside) 
the socio-cultural system at the time the system is a going concern 
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(2) The type of leadership is determined by its (a) relations to an institution or 
institutions within (or outside) the system, (b) being office (institutional), or per¬ 
sonal leadership, (c) its area of influence, (d) its means of influence, (e) its ethical 
aspect or aspects, whereby (c) through (e) must be analyzed as office and personal 
characteristics in accordance with the information required under (b) 

(3) The type of leader hitfiself is determined by (a) the relations obtaining 
between him and other, differential individuals and groups, whereby end and 
means relations, over-all and specialized relations, and social and personal relations 
must be distinguished, (b) the roles played by him, which may be office roles or 
personal roles, (c) his status which, by definition, is the highest (or only) one within 
a given area (or areas) of influence and which may be analyzed further (a step not 
taken in the present paper) in regard to subjective status (the leader's definition 
of his status), accorded status (the status given the leader by differential individ¬ 
uals and groups), and system status (the status accorded the leader by the student 
of the socio-cultural system in which the leader functions, on the basis of the 
student's construction and presentation of this system), (d) the way in which the 
leader attains leadership, for which knowledge of (a), (b), and (c) is pertinent, 
particularly in regard to the application of ascription and achievement to (a), (b), 
and (c) and their subdivisions 10 

Table I sketched (2) (a) through (e) for all leadership types of the old Loma 
system Subsequent discussion, set by (1), arrived at (1) (a), (b), and (c), and 
discussion transitional to a presentation of leadership in the new system and this 
discussion itself yielded (3) (a) through (d) and subdivisions, though without 
tabulation and even without analysis of all points Yet a further aspect of leader¬ 
ship has been touched upon at length but does not appear in the above schema 
because it is not yet clear even to the point where it could be incorporated there 
This aspect is the relation between the system of common values (as a part of 
culture, which in turn is part of the socio-cultural system) and leadership All 
that can be done at the present stage concerning this apsect is to clarify its theo¬ 
retical and methodological status 

(1) To grasp the relation between a 11 common-value system” and leadership 
is extremely important for an understanding of (a) culture change, (b) the failure 
or success of change measures introduced into a system, and (c) the stability or 
instability of a system 

19 The following schema ib an abridgement of the laBt three paragraphs 

(1) Leadership defined as influence in a socio cultural system which 

(a) affects system, 

(b) is concentrated (office person), 

(c) is exercised by living person(s), 

(2) Leadership type determined by 

(a) institutional relations, 

(b) office- or personal nature, 

(c) influence area ] 

(d) influence means \ to be analysed as office and personal characteristics, 

(e) ethical aspect 1 

(3) Leader type determined by 

(a) relation 

1 end, means, 

2 over-all, specialized 

3 social, personal, 

(b) role 

1 office, 

2 personal, 

(c) status 

1 subjective, 

2 accorded, 

3 system, 

(d) attainment manner 
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(2) The relation between the “common-value system” and leadership is not 
clear beyond the observation of cases in which the latter seems, and does not 
seem, to “implement” the former, nor is the connection between “end relations” 
and “common-value system” obvious beyond the suggestion that both seem to 
“go together ” 

(J) The relation between the “common-value system” and “culture” is not 
clear beyond the suggestions, (a) that the former is the “most important part” of 
the latter, and (b) that it may be absent from it, nor is the connection between 
“common-value system," “area” (of influence), and “culture” evident 

(4) “Stability” and “instability” of a culture need definitions which must be 
undertaken in conjunction with efforts to define the relations between “culture," 
“common-value system," and “area," because it is hoped that such a combined 
attack may lead to satisfying the quest for understanding indicated under (1) 
above 

This quest has been at least one of the motives for studying Loma in general, 
and its aspects, among them leadership in particular The idea has been and 
still is, that once a unique culture is grasped—and the culture of Loma, like any 
culture, is conceived as a unique- an understanding of other uniques including 
our own culture, will be furthered 11 For, it is hoped that generalizations will 
emerge from such a procedure which are more tenable than are those derived from 
viewing Loma as a mere variant of our own set-up- a view that is based on the 
notion that people arc “generally” alike no matter where they are And it will 
have been noted that throughout the last portions of this paper, and particularly 
in some passages such as in the descriptions of religious cnange and of voting 
behavior, problems have been discussed which can be seen, even at this stage in 
the analysis of the Loma materials, to be our own More specifically one of the 
most important problems which not only Loma and we but the major part of the 
world have been and are facing is how to create a common-value system (whatever 
the definition of this term) which tan implement types of leadership Closely 
related to this problem is the question of how long a souo-cultural system can exist 
without doing more about this problem than asking how it might be solved 11 

“( f Kurt H Wolff ‘The Unique and the General Toward a Philosophy of Sociology 1 
Philosophy of Science> 15 192-210 July 1948 

,a A further methodological theoretical note may be in order If this paper makes any 
contribution to the study of leadership it is through whatever theoretical suggests enes* 
it may possess rather than through the rigorous application of a fully developed theory to 
empirical materials (for many Loma materials have not yet been analyzed) or through 
methodological stimulation (hardly any methodology has been indicated) The following 
comments are offered to show a partial awareness of these shortcomings The paper is 
descriptive rather thnn explanatory or analytical To mention only two of the many "why 
questions neither raised nor answered Why was no 'common value system* the outcome of 
such concerted efforts as were made by the Loma Institute and the Justino Plan? Why did 
the patr&n s son become a leader? Or analytically is there such a thing as inheritance of 
leadership'’ Is there "conversion of leadership from one area to another? And most con 
cents in addition to those discussed in the last pages require further clarification and inter¬ 
relation also 
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One of the earliest insects to resume activity in the spring is a bright metallic 
blue or green leaf beetle which feeds on various species of Rumex They have 
been observed feeding and ovipositing as early as April 3rd in the locality of 
Columbus, Ohio This paper presents the life history and some of the external 
morphological characteristics of the larvae and adults 

Systematic Position and Previous Work 

This beetle is a leaf feeding member of the subfamily Chrysomelinoe, family 
Chrysomelidae, order Coleoptera 

The taxonomy of the genus is somewhat confused Leng (1920) lists the genus 
as Gastroxdea Hope, with Gastrophysa Redt as a synonym, giving as authority the 
Coleoptertsis Manual, London, III, 1845, p 164 Barber and Bndwell (1940) 
indicate that the genus should be known els Gastrophysa Chevrolat, as was adopted 
by Redtenbacher, these authors base thur opimons on the third or 1837 edition 
of the Dqean Catalogue of Coleoptera 

The specifK name cyanea was set up by Melsheimer in 1847 In his desenption 
the color is listed as 14 blue scutellum green, elytra with a green 

reflection/’ this does not appear to definitely limit the species as to color, but 
since the word “blue" follows immediately after the species name in the description, 
the species cyanea probably should be considered as blue in color A definite green 
form occurs in various parts of the country, however, McCracken (1906) after 
lengthy studies, concluded that the species contains both blue and green forms with 
the blue being genetically dominant Blatchley (1910) describes 6 cyanea as 
“Oblong-oval Uniform brilliant green or blue f 

Leng lists a subspecies or variety, caesta Rogers, from California, which is 
green Goe (1918) listed his insects only as Gastroxdea caesta , this work was done 
in Oregon and he may have been working with the green form of G cyanea 

In this study, both blue and green forms have been used, they are considered 
hereafter as a single species, since there are no observed differences in habits or 
immature stages and none in the adults except color Crosses were not made 

The previous life history work on this insect is rather sketchy Girault (1908) 
records “the general outline of the cycle, together with a description of the egg M 
The incubation period and duration of larval stages are recorded in days and hours, 
the food plant is listed as “a species of Rumex ” Color was not mentioned The 
general paper by Goe (1918) contains notes on opposition, incubation, and larval 
development McCracken (1906) reared many of these beetles, however, the 
primary interest was in color and life history records were taken only in an incidental 
manner 


Distribution and Economic Importance 

This beetle appears to be generally distributed m the United States and southern 
Canada Leng (1920) lists 8 cyanea as occurring from California to Indiana, and 

l The writer wishes to acknowledge assistance received from the following people Prof 
D M DoLong Ohio State University, Prof Dwight Isley, University of Arkansas Dr M W 
Sanderson Illinois Natural History Survey Mr John A Wilcox, Ohio State University, and 
Mr Ben H Richardson formerly of Ohio State University 
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in Arizona and Connecticut Goe (1918) stated that it occurred abundantly in 
the Pacific Northwest Specimens have been collected personally in Ohio, Kansas, 
and Arkansas There are numerous records from Ohio 

The beetles may become quite abundant in localized areas but are not found 
in every stand of the common Rumex species Around Columbus they were found 
most often on R obtustfohus but the points of infestation were rather widely 
separated Flight was not observed and could not be induced, indicating that the 
insect probably increases its range only by walking 

Outside of occasional feeding on rhubarb (Essig & Hoskins, 1944) (Goc 1918), 
these beetles are of very little economic importance Their short period of activity 
and highly localized distribution prevent their being of much value as a natural 
control of the Rumex species which serve as host plants Their slight occurrence on 
rhubarb probably does not make necessary the use of control measures 

Rearing Methods 

Beetles were collected m the field and kept in Petn dishes for feeding and 
oviposition, fresh leaves of Rumex obtustfohus R ertspus and R alitsstmus were 
supplied daily as food Adults were also caged on plants of all three species in 
order to observe feeding and oviposition habits 

Larvae were reared in petn dishes on potted plants and on plants growing 
outside the insectary Second and third instar larvae ate large quantities of food 
As the feeding period ended the petn dishes were filled two thirds full with loosely 
packed soil for pupation This allowed observation of the actual pupal penod 
within the cell 

Feeding and Oviposition Habits 
Adult Feeding 

The adults usually make their first appearance on the lower surface of the 
leaves of the host plant The preoviposition feeding penod vanes in length with 
the average daily temperatures following spnng emergence The overwintered 
adult females may live four to eight weeks 

The beetles feed at first on small paUhes of the lower surface of the leaf, later 
they feed along the margin eating inward a short distance and progressing along the 
edge at the same time Individually they do not consume a great amount of food 

OvtposUton 

Eggs normally are laid in compact groups on the lower surface of the leaves of 
the host plant with most masses being placed along the midnb and often near the 
base of the leaf If the beetles are crowded they may deposit the eggs elsewhere 
The number of eggs per group averaged about 40, the maximum was more than 
a hundred Field collected caged females averaged 1136 eggs each, the range was 
from 808 to 1435 


Larval Feeding 

The larvae are also leaf feeders and develop rapidly when temperatures are 
favorable The newly hatched larvae arc pale yellow with black heads, they soon 
become entirely black The first hatching larvae have been observed feeding on 
the other eggs in the group, although this does not appear to be of common 
occurrence There are two eedyses between hatching and pupation, with a resting 
or prepupal penod preceding the pupa 

The larvae wander out over the under surface of the leaf almost immediately 
after hatching, settle in compact groups, and eat small holes m the lower layer of 
the leaf tissue As the larvae feed, their black bodies enlarge, the thin pleural 
and intersegmental membranes become tightly stretched between the sclerotized 
plates and larvae become yellowish green in color The upper surface of the 
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leaf may at times appear gray and translucent over the areas where the larvae have 
fed heavily 

The caudal end is usually anchored to the leaf by the anal sucker before the 
molts occur The black exuvium is left upright on the lower surface of the leaf this 
furnishes a good check on larval molting 

The second instar larvae also become black soon after molting and they tend 
toward individual rather than group feeding Dunng this period these larvae 
spread out over the leaf and to other portions of the host plant feeding and 
becoming lighter in color The tissue of the leaf is destroyed leaving only the 
branching framework of veins this type of injury often resembles that of a 
skeletomzer 

The second molt also occurs on the under side of the leaf and is not unlike the 
first The third instar larvae spread rapidly over the entire plant and to adjoining 
plants if they have not previously completed the movement Leaves arc often 
stripped down to the rmdnb and green seed stalks are denuded in a stand of 
limited size a large population of this insect usually reduces each plant to a stubby 
brown stalk with a few ragged leaf remains 

TABLL I 


G cyanea Duration of Incubation Period 1947 


Tcuibraiurl °C 

Incubation Period—Days 

• 

No Egcb 

Average 

Maximum 

Minimum 

10 0 

10 0 

13 64 

19 

12 

1 180 

11 0 

11 9 

10 28 

11 

10 

106 

12 0 

12 9 

13 66 

14 

13 

233 

13 0 

13 9 





14 0 

14 9 

7 41 

8 

7 

261 

15 0 

15 9 

7 14 

8 

7 

386 

16 0 

16 9 

6 28 

7 

6 

1408 

17 0 

17 9 

5 53 

6 

5 

551 


Total 




4 215 


The mature larvae are yellowish green and measure about half an inch in length 
when completely fed After only a few days of feeding the third mstar larvae 
bury themselves in the soil usually at depths of less than half an inch here a pupal 
cell is formed The larva assumes a somewhat crescentis shape becomes more 
or less immobile and rests for several days The pupal stage occurs in this cell 

Duration of Stages 

The incubation period for 4215 eggs of G cyanea with temperatures ranging 
from 10° to 18° C varied from 5 to 19 days (see Table I) The average incubation 
period for all observed senes of eggs was 9 3 days at an average temperature 
of 13 2° C 

These eggs were deposited over a penod of 6 weeks from Apnl 10 to May 27 
inclusive The great number of eggs hatching with an average incubation tern 
perature of 10 0-10 9° was due m part at least to a cold wave which occurred 
dunng the early stages of this life history study Hatching was delayed for several 
dayB a relatively small nse in temperature then initiated the emergence of many 
new larvae 
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The duration of all pre-unaginal (egg through pupal) stages may be summarized 
in the following table 


TABLE II 


G cyan6a Duration ot Pre Imaginal Stages (Days) 1047 



bTAGE 

Lre 

lat Instar 

2d Instar 

Id Instar 

Pre pupa 

Pupa 

Max mum 

10 

12 

5 

5 

6 

0 

Minimum 

5 

3 

3 

2 

^ 2 

4 

Avenge 

0 3 

4 5 

3 8 

3 1 

4 5 

6 3 

Totals* 

4 215 

1937 

1 6o7 

i m 

060 

812 


*1 hiH represents total number individuals m each stage 


The correlation of post embryonic pre imagin'd stages with temperature is 
presented in Fig 1 In this graph is shown the average time of development 
and the average temperature during that period for all larvae hatching on a given 
date For instance on the chart below all larvae hatching on May 1st became 
adults after an average time of 30 2(i days the average temperature during this 
period was 55 7° F 

Dlscription of Stagi s 

The following descriptions of the stages are intended for comparative rather 
tnan taxonomic purposes the descriptions arc given as a means of recognition of 
this Chrysomcha species and do not necessarily separate it from others in the 
same genus 


Egg 

Length 93 mm width 4(j mm These are averages based on measure 
ments of 100 eggs taken from different egg masses 

Color light oringe yellow liberally to sparsely speckled with minute red 
particles Shape elongate oval ends rounded concave convex m lateral view 
Surface smooth simple and sticky when deposited mtcropyle inconspicuous 
Clear area in one end when deposited this disappears as the embryo develops 
or increases m size whin the egg is not fertile Ocelli mouthparts claws and 
spines show black through the chonon prior to eclosion 

Larva 

Larvae are dark brown to black becoming gray with approach of eedysis 
body widest at about 4th abdominal segment tapering gradually cephahcally and 
more rapidly caudally body surface finely spmose densely so m third instar 
moderately in 1st and 2nd body linear after hatching and each eedysas becoming 
crescentic in lateral aspect after feeding with highest point over metathoracu 
and first abdominal segments 

Head dark brown to black ovate spherical wider than deep with mouthparts 
directed downward epicranial and frontal sutures prominent ocelli six four 
slightly above and caudal of antennal fossae and two below and slightly forward 
antennae 3 stgmented with accessory digit distally on second beside the small 
third segment which bears three tiny bristles apically mandibles 5 toothed 
pataate and cupped mola absent labium ample fleshy with W’ shaped darker 
sclcrotieed area extending cephahcally between and partially around the bases of 
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the 2-segmented palpi, maxillae large and fleshy, bearing a single mala or lobe in 
place of galea and lacnma, mala dark, sclerotized, and bearing a row of short stout 
bristles on mesal surface, maxillary palpi 4-segmented, labrum present, hinged, 
short, wide, notched, and bearing a transverse row of setae just below the center 
line, clypeus short, with spines along lower margin 

Thorax half or more than half as long as abdomen, mesal tubercles bear single 
seta, others have one or more setae, meso- and mctathoracic tubercles prominent, 
contain eversible glands and bear two setae each, prothoracic shield present, large, 
with marginal row of setae cephalically and scattered setae elsewhere, spiracle 
large, on mesothorax, situated on forward edge of segment laterally, adjoining 
tubercles just above base of leg 

Abdomen rounded, taptnng caudally, all tubercles bearing 2 setae except dorsal 
on 7th segment, glands on segments 1 to 7 located in tubercles forming dorso¬ 
lateral row (3rd and most prominent row from dorso-meson) in 2nd and 3rd instars, 



glands are present on same segments in 1st instar but are very small and apparently 
not eversible, two mesal tubercles on segment 7 fused into a single large one bearing 
4 setae, 8th segment with no centrally located tubercle but with 4 setae located 
mcsally along the caudal margin, 9th segment without tubercles, bet with a 
marginal row of setae caudally, and somewhat shield-shaped, 10th segment incon¬ 
spicuous, bearing anal sucker, which contains anal opening, spiracles annular, 
forming lateral row on segments 1 to 8 inclusive, located just below glandular 
tubercles, only two rows of tubercles present between spiracles and dorso-meson 
m 1st instar, 3 rows present in other instars 

Legs medium m length, 5-segmented slightly elbowed at joints, coxa longest 
segment, broad, heavy, trochanter short, triangular laterally and open behind, 
femur short, thick, and shorter mesally tarsus one-segmented, ending in a single 
claw which is situated beside a soft pad or pulvillus 
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Head capsules of 50 larvae of each instar were measured with an ocular scale 
micrometer The widths of the head capsules by instar were as follows 


Instar 

lbt 

Range (mm ) 
45- 50 

m iv yj 

Average (mm ) Increase 
47 



63 

2d 

68- 87 

75 



70 

3d 

98 1 17 

1 07 


Pupa 



Pupa yellow exarate more or less curved in lateral outline appendages free 
movable and visible head not visible from above mouthparts directed caudally 
pronotum turned ventrally bearing two transverse rows of setae cephalic and 
caudal on the segment single setae on tubercles of thoracic segments thoracic 
spiracle annular on mesothorax at lateral base of pronotum abdomen with 6 rows 
of tubercles (in 3 pairs of rows) visible dorsally me sal pair of rows extending from 
1st to Oth segments inclusive spines on each tubercle large 2 in number lateral 
rows on stgmc nts 2 to 8 inclusive tuberc les most prominent with 2 prominent setae 
on each intermediate row* near to lateral rows tubercles smaller each with 2 less 
conspicuous setae spiracles annular visible dorsally on segments 1 to 6 inclusive 
spiracles on segment 6 not so heavily sclerotizcd and less prominent than on other 
segments row of spin ales situated between lateral md mtermedi itc rows of 
tubercles abdominal segments 10 in number from dorsal aspect 


Adult 

A short description of the adult of this species is given by Blatchley (1910) 


Summary 

The dock leaf beetle 6 cyanea Melsh is an insect which overwinters as an 
adult emerges very early in the spring and feeds briefly but heavily on species of 
Rumex during a single generation of growth 

The abdomen of the female becomes greatly distended and she deposits many 
eggs Delayed opposition on the part of different females causes all stages to be 
present in late May and cirly June 

The larvae consume quantities of leaf tissue then retire to just below the surface 
of the soil for a brief prepupa] resting period which is followed by pupation The 
adults which emerge from these pupae occasionally appear above ground for i brief 
period of feeding but in general they remain within the pupal cell 
This insect is of little or no economic importance in Ohio 
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OHIO ROBBER FLIES V 

(Diptera Asiudae) 


STANLEY W BROMLEY, Ph D 
Bartlett Tree Research Laboratories, 
Stamford, Coon 


The following new records and notes concerning Ohio Asilidae are herewith 
set forth under 6 headings (1) New Ohio records, (2) Change of name, (3) Unusual 
records of species not new to Ohio, (4) Zoomunesis, (5) Honeybee Prey records and 
(6) Literature cited 


1 New Ohio Rlcords 

Three species new to Ohio are here recorded bringing the total number of 
species known from Ohio to 94 

91 Ceraturgus aurulentus Fabnaus This rarest of North American Asilids 
was collected at a light-trap by John S Thomas in Washington Twp , Jackson 
County, a few years ago and is now in the collection at the Ohio State Museum 
The specimen was a male, but with antennae broken off No date is available 
This species was known as the 1 long-lost aurulentus ” Described by Fabnaus in 
1805 from a New York specimen, it was not subsequently taken until Dr C W 
Johnson collected one in 1892 at Wcstville, New Jersey There are only 10 spea- 
mens known in collections I have 3, one collected by Dr Josef Bequaert in Van 
Cortland Park New York City, without date (although probably 1919) and 
subsequently given to me one collected by myself at Stamford, Connecticut, on 
August 2, 1936, and one taken by Dr P W Fattig at Blood Mountain, Georgia, 
on September 17, 1939 Dr Fattig very kindly donated this specimen to me 
According to the Journal of the New York Entomological Soaety, Vol 27 page 
345, 1919 (Reference from Dr Carl Parsons) another was collected by Mr Bums 
at Singac, New Jersey No date is available, nor is the present location of the 
specimen known The New Jersey State list records 2 more speamens, one from 
Chester and one from Trenton July 7 (Harbeck) On August 17 1925* a female 
was collected by W W Newcomb at Ann Arbor, Michigan, and is now in the 
University of Michigan Collection 

92 Stichopogon argenteus Say This very small silvery speaes occurs on 
sand Dr Josef N Knull showed me in 1947 a specimen .collected by Professor 
R C Osburn in Ottawa County, August 7 (No year given) This was the first 
Ohio record, although it was known to occur elsewhere along the sandy shores of 
the Great Lakes In 1949 Dr Edward S Thomas, Curator of Natural History, 
Ohio State Museum, collected a senes of 5 males and 14 females on the dry loose 
sand just back from the beach of Kelley s Island, Ene County, August 25-30 
Three were taken with prey, 2 with Chionomid midges, one with a minute cncket 

93 Holcocephala fusca Bromley (descnption to appear in Amencan Museum 
Novitates) Taken in Texas, Tennessee and Ohio The Ohio records are as 
follows Beaver Pond, Adams County, August 7,1948 (E S Thomas, J S Thomas, 
and S W Bromley), the following with prey 5 with Cultcoules spp , 1 with 
PhorHca sp , and one with a minute Scolytid beetle 

Holcocephala fusca hated from specimens del by S W Bromley, 1949 and in the Ohio 
State Museum as of Nov 18 1949 

Adams Co , Ohio, Aug 10 1935, Edw S 1 homas—2 

Adams Co Ohio, Beaver Pond, Aug 4 1037 Edw S Thomas—2 

Ene Co , Ohio, Castalia, Aug 14 1939, h S Thomas—1 
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Erie Co Ohio Huron Twp Sept 12 1043 E S Thomas—1 

Vmton Co Ohio Swan Twp July 30 1037 R M Goalin—1 

Lawrence Co Ohio Aug 18 1020 J S Htne—1 

Roes Co Ohio Andenonville Aug 17 1041 R M Goalin—3 

Ross Co Ohio South Union Twp Aug 25 1041 R M Goalin—1 

Ross Co Ohio Paint Twp Aug 10 1047 W E Goalin —2 

Hocking Co Ohio Neotoma July 20 1030 b S Thomas C F Walker—1 

Union Co Ohio Maryav lie Aug 13 1040 Clem Wolfe—1 

Fairfield Co Ohio Du track* Aug 14 1038 R M Goalin—1 

Fairfield Co Ohio Flatrocks Sept 25 1030 R M Goalm 1 

Fairfield Co Ohio Berne Twp July 15 1030 R M Goalin—1 

Fairfield Co Ohio Berne Twp Aug 13 1030 R M Goalin—1 

Fairfield Co Ohio Berne Twp Aug 10 1030 R M Goalin— 1 

Fairfield Co Oh o Lancaster Aug 2 1035 R M Goalin—1 

Fairfield Co Ohio Lancaster Aug 1 1030 R M Goalin—1 

Fairfield Co Ohio Lancaster Aug 6 1035 R M Goalin—1 

Columbus Alum Creek Aug 7 1043 R M Goslm—2 

Columbus Alum Creek July 4 1044 R M Goalin—1 

Columbus Alum Creek July 20 1044 R M Goslm—1 

Columbus Alum Creek July 11 1043 R M Goslin—1 

Columbus Alum Creek July 12 1043 R M Goslm—1 

Columbus Alum C reek July 31 1043 R M Goslm—2 

Columl us Alum C reek Aug 12 1047 R M Goalm—1 

Columbus Alum Creek Aug 15 1043 R M Goalm—3 

Columbus Alum Creek Sept 7 1042 R M Goslm 1 

Columbus Alum Creek July 18 1048 R M Goslm—3 

04 Dtogmitoa missounensia Bromley (Description to appear in American 
Museum Novi tales) The first Ohio record of this species of the Missouri and 
Mississippi River Valleys was collected m a field in which weeds had recently 
been cut at the edge of a vegetable garden in a comer lot at Ene and Raymar 
Streets m Hyde Park on August 11 1947 by R M Goalm and S W Bromley 
On AuguBt 17 1949 Dr E S Thomas S W Bromley and R M Goslin went 
back to this place Another specimen a female (the preceding being a male) was 
collected by R M Goslin at the very spot where the 1947 one was found 

2 Change of Namf 

JThe numbers preceding the following data are those used in my original listing 
24 Laphyitla ochreifrons Curran In my original list of Ohio Asilids m Ohio 
State Museum Bulletin vol 1 No 2 1931 page 8 Lapkystta notota Bigot was 
recorded from Cincinnati in both the J S Hme and the Charles Dury collections 
This name should be changed to Lapkystta ockretfrons Curran One of Curran s 
types was from Ohio Notota does not seem to occur east of the Mississippi 

3 Unusual Records of Species Not New to Ohio 

26 Atosnotia glabrata Say Resembles superficially A puella Wiedemann 
but has more yellow on the legs the undersides of the front femora being entirely 
yellow It rests on leaves and plant stalks 5 specimens were collected m Jackson 
Twp Vmton County August 19 1941 by R M Goslm At Roseville August 13 
1949 one was noted but not collected resting on the stem of a tall Joe Rye weed 
At Hyde Park on August 17 1949 one was collected by R M Godin on a com 
stalk Mr Goslm also saw one in the same cornfield on August 18 1949 where it 
wa^ resting on a leaf-blade of com with a white fly in its grasp Two specimens 
were by R M Goslm at Neotoma Hocking Co on August 16 1942 
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Atomona glabrata Neotoma Goodhope Twp , Hocking County, Ohio, Aug 10, 1942 1, R M 
Goslin 

Atomona glabrata Vinton County, Ohio Jackson Twp S 26 Aug 19 1941 1, R M Goslin 
Atomona glabrata, in the Ohio State Museum Collection 

Neotoma, Goodhope Twp Hocking County Ohio Aug 18, 1942, 1, R M Goslin 
Vinton County Jackson Twp , Ohio S 25, Aug 19 1941 4, R M Goslin 
Cincinnati, Ohio, Hyde Park, Aug 17, 1949, 1 R M Goslin 

38 Bombomlma thoraci c a Fabncius Dr J N Knull collected a female with a 
17-year cicada as prey at Clifton, June 5, 1930 The cicada was of the smaller 
variety, Magtcuada seplendectm (L) var casstnn (Fisher) This is my only record 
of an asilid attacking the 17-year locust, although the dragon fly, Eptaeschna 
keros and the introduced ground beetle, Calosoma sycophanta, are known to prey 
on this cicada 

40 Dasvlechla atrox Williston Dr J N Knull, Curator of the Ohio State 
University Insect Collection, discovered a female of this rare species in one of the 
student collections m 1648 without label but presumably collected that summer 
on or near the Ohio State University campus Another m a student collection in 
1949 was labelled Sharon, Ohio, June 7, 1049 

42 Mallophora orema Wiedeman The Southern Bee-killer This species was 
recorded from Madison Township, Guernsey County in late summer, 1915, by 
Thomas Guyton in his unpublished Master’s thesis “Insects of an Ohio Farm*’ 
(O S U 1916), on p 119 of the 149 page typed manuscript This is the northern¬ 
most record of the species It was collected abundantly at Hyde Park, near 
Cincinnati, in 1899 by Charles Dury A senes was collected by E S Thomas, 
R M Goslin and S W Bromley at Perry, Gallia County, m a Joe Pye weed swale 
on August 27, 1938, and in a sandy bean field m Hamson Township, Scioto County, 
on August 28, 1938 In the University collection in the Botany and Zoology 
Building O S U are 2 specimens collected by R W Strandtmann on August 8, 
1942, in Lawrence County, and 2 more on August 9, 1942, in Jackson County 

44 PromachuB hinei Bromley New localities are Numerous specimens col¬ 
lected by Homer F Price of Payne, Ohio, in Paulding and Defiance Counties, 
between July 31 and Sept 26, where Mr Price reports the species to be common 
Defiance County, July 31, 1942, and Blue Creek, Paulding County, August 2, 
1942, Clifton Gorge, August 13, 1948 (J N Knull and S W Bromley), Roseville, 
August 13, 1949 (S W Bromley) and a senes collected by E S Thomas, R M 
Goslin, S W Bromley and Ralph Dury at Lin wood and Hyde Park mostly m 
cornfields and surrounding rank vegetation on August 17 and 18, 1949, Ross 
County, Andersonville, August 17, 1941, R M Goslin, Adams County, Monroe 
Twp, August 14, 1938, Edward S Thomas and John S Thomas, and Adams 
County, Meigs Twp , August 16, 1947, Wm E Goslin 

45 Promachus ruflpes Fabncius Mr Robert M Goslin, in rearranging the 
exhibit collection at the Ohio State Museum found a senes of this species that the 
late Professor J S Hme had collected in Lawrence County, August 18, 1929 
There were one male and three females in the senes Rufipes is restneted to the 
extreme southeastern counties in Ohio In certain parts of the “deep South," 
rufipes is called the “Bee Panther" because of its attacks on the domestic bee 
The most northern record of its capture is Hudson, New York, where I collected it 
in August, 1924 

68 Mallophora rl pnric^lla Macquart Abundant at “Neotoma," Hocking 
County, on August 28, 1943, where collections were made by S W Bromley ana 
R M Goslin They were noted flying actively about within 6 inches of the 
ground, alighting on Andropogon and other weed stalks One was noted preying 
on a halictid bee A female was noted laying a white froth-covered packet of eggs 
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on the tip of a grass head in a footpath A mating pair was noted In flight, these 
flies earned the tip of the abdomen upturned 

82 Loptogaater tenuipes Loew A total of 14 specimens 1 of this rare Ohio 
species has now been collected by Robert M Goslin, 13 along Alum Creek, Colum¬ 
bus, and 1 in Berne Twp , Fairfield Co The dates range between July 22 and 
September 6 

4 Zoomimfsis 

All through the larger Diptera we find species of flies mimicking the well- 
defended aculeate Hymenoptera with which they are locally associated In Ohio 
there are several robber flies which are mimics of common native bees and wasps 
Here are the 12 outstanding mimics listed with the degree of mimicry exhibited 
and the name of the model 

13 Ceraturgus cruciatua. Fair mimic of queen yellow jacket, Vespa macult- 
frons or Vespa arenarut 

84 Ceraturgus dlmidlatua Fair of queen hornet, Vespa maculala 
91 Ceraturgus aurulentua* Fair of worker yellow jacket, Vespa macahfrons 
or V arenarta 

19 Diogmttes discolor Poor of brown wasp, Pohstes fuscatus 
40 Dssylechia atrox Good of carpenter bee, Xylocopa vxrgtmca 

38 Bombomima thoracica Excellent of bumblebee, Bombas tmpahens or 
B vagans 

17 Bombomima grossa Poor of large bumbktxe O E Plath considered 
grossa mimetic of the guest bumblebee Psythiras labortosus Fabr 

36 Bombomima fUvicollis Good of sand bee, Andrena car Uni Ckll 
35 Bombomima divisor Poor of hornet, Vespa macuiata 

39 Bombomima virginica. Good of worker bumblebee, Bombas xmpaUen a 
68 Mallophora clausicella. Fair of bee Megachile lalxmanus Say 

42 Mallophora orcina Fair of worker bumblebee Bombas amertcanorum 

5 Honi ybii- Prty Rixords 

21 Diogmites neoteraatus Bromley Through an oversight, this species was 
not listed among the asilids preying on Ohio honeybees in my last paper, Ohio 
Robber Flies IV, Ohio Journal of Science 67, 2, March, 1947, p 68 I have 3 Ohio 
records of this species with honeybee prey one, Roseville, August 3, 1941, and 
two, Montgomery, near Cincinnati, August 11, 1947, (S W Bromley and R M 
Goshn) This long-legged scraggly species, characterized by the clavatc abdomen 

1 Leptogaster tenuipes 
In Ohio State Museum 

Columbus Ohio Alum Creek—July 22 1944—2 
44 ■ ■ * Aug 7 1943—1 

“ “ 1 « Aug 14 1943—2 

“ 41 • 44 Aug 19,1942-1 

■ “ • 11 Aug 22 1944 -1 

44 41 44 1 July 30 1949—1 

Fairfield Co Ohio, Berne Twp S 9—September fl 1043—1 
Leptogaster tenuipes 
In R M Goalm Collection 
Columbus Ohio Alum Creek—Aug 14 1943—1 
- “ “ « July 29, 1944-1 

Leptogaster tenuipes 

To Dr Stanley W Bromley Collection 
Columbus Ohio Alum Creek—Aug 13 1940—1 
“ * * - Aug 27,1946—1 

Leptogaster tenuipes 

To the Ohio State University Collection 
Columbus, Ohio Alum Creek -Aug 28, 1947—1 
All of the above specimens collected by Robert M Goal in 



No 5 


OHIO ROBBFR FLIES 


233 


which ib entirely pale reddish-yellow without black markings, and the three deep 
black velvety stripes on the mesonotum, the middle of which fades into red anteri¬ 
orly is a ghostly appearing robber fly, flying silently with outstretched legs in a 
manner reminiscent of the Phantom Crane fly, BxUacomorpha elovtpes The laxge 
dark eyes stare at one as the fly hovers nearby This DtogmxUs has the peculiar 
habit of flying, when disturbed, directly through a shrub or weed, rather than over 
or around it It feeds largely on bees and wasps, frequently catching honeybees 
and Polxstts wasps 

22 Diogmltes umbrlnus Loew The New York Bee-Killer This species occurs 
locally throughout the state but is most frequently found in the Ohio River Valley 
An amateur entomologist who kept bees for many years in New York State once 
told me that he thought this robber fly, together with the Nebraska Bee-Killer, 
Promackus fikhtt , had caused economic losses to bee keepers there, and further¬ 
more said that he believed these 2 species largely responsible for the statement 
made on page 142 of Howard's Insect Book, that Dr Fitch’s correspondent had 
claimed that “it was through the work of robber flics that during certain seasons 
in a bee-raising region m New York not a single hive threw off a swarm M P fitchu's 
season was late June and July with umbrtnus taking over m August and Septem¬ 
ber I have never heard of this species causing such losses in Ohio The Nebraska 
Bee-killer of course has never been recorded from Ohio, which is probably due to 
the fact that it requires a certain type of soil, lacking here 

In August, 1930 Dr Kellogg, then Professor of Bee-keeping at the Massa¬ 
chusetts Agricultural College, Amherst, Mass , found D umbrtnus killing honey¬ 
bees in numbers at the College Apiary In writing of this species, I am reminded 
of an interesting item told me by my great fnend, the late C W Johnson In 
1913 a colony of the wasp AphtlatUhops fngtdus , wis harassed m Massachusetts 
by D umbrinus This robber fly was seen seizing not only the wasps alone but 
also when carrying their own prey of winged female ants 

I might add that umbrtnus once the most abundant of the larger asihds m 
New York and New England, has become increasingly scarce during the past 60 
years It formerly occurred within the limits of New York City, Angus having 
collected it preying on honeybees at West Farms years ago, but now it has disap¬ 
peared from most if not all of Westchester County Long before this species was 
scientifically described, it was pictured in Dr E Emmons' "Natural History of 
New York' (1854) plate 28, Fig 2 labelled “undesenbed ” This red robber fly 
was abundant in South Central Massachusetts during my boyhood and was even 
noted flying in the streets of Southbndge, where it was common in flower and 
vegetable gardens It was the first robber fly to engage my attention when I 
found it capturing yellow jackets near their nests, thereby endearing itself to me 
in'my childhood fight against the common enemy 

I have obtained additional Ohio honeybee prey records from the following 

42 Mallophora ordna, 50 plus (George E Perry, Newtown) Mr Perry told 
me on August 18, 1949, that he had seen more than 50 bees captured by this “Bee 
Hawk" during the past few years They fly singly about the hives and catch 
the bees on the wing, sometimes close to the entrances Frequently this audacity 
amounts to suicide The bees, enraged by the killing of one of their number, 
attack the robber fly en masse and sting it to death Strong colonies of bees, 
according to Mr Perry, will not tolerate the presence of this fly close to the hive 
He has found the dead bodies of or etna at hive entrances on a number of occasions— 
mute testimony of the bees' deadly retribution 

43 Promachus vert eb r a tes, 22 17 near or at Columbus (SWB) plus 5 at Alum 
Creek, Columbus (RMG) 

44 Promachus hinei, 18 6, Defiance and Paulding Counties (Homer F Pnce) 
6, Roseville (SWB) 8, Cincinnati (Ralph Dury, R M Goslin, S W Bromley) 
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38 Bombomima thoracica, 14 Columbus (R M Goslm) 

10 Diogrmtes discolor, 14 Columbus (R M Goslm) Cmannati (G £ 
Perry and McClure) (R M Goslm and S W Bromley) Chi August 17 1940 at 
Newtown Mr McClure found a large male dead at hive entrance after it had caught 
a bee and was mobbed and stung by the swarm 

22 Diogmites umbnnua, 10 6 Lancaster (SWB) 4 Cincinnati (RMG and 
Ralph Dury) 

This brings the total honeybee prey records for Ohio Bee killing Asilids to the 
following tabulation of the 6 outstanding bee-killers 


Name oj Anltd 
Mallopkoro orctna 
Promachus vertebratus 
DiogmUes discolor 
Promachus ktnet 
Bombomtma thoractca 
Diogmxtes umbnnus 


Number of honey bee prey 
71 
50 
31 
26 
23 
19 
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CONFERENCE ON THE SCIENTIFIC METHOD 


Roosevelt College and the Philosophy of Science Association will 
conduct a two day conference on What is the Scientific Method 7 at 
Roosevelt College in Chicago on Friday and Saturday October 20 
and 21 1050 Principal speakers will be Professors Sebastian Littauer 
Columbia University Nicholas Raahevsky University of Chicago 
Howard Becker University of Wisconsin and Thomas Cowan Wayne 
University 

For further information please write either to Professor Moms 
Goran Roosevelt College 430 S Michigan Avenue Chicago 5 Illinois 
or Prqffessor Russell L Ackoff, Wayne University Detroit 1 Michigan 





CHLADNIAN MOVEMENT IN THE WOOD OF VIOLINS 


JOSEPH MICHELMAN, 

Michelman Chemicals, Inc 0316 Wiehe Road, Cincinnati, Ohio 

In a program to discover the ‘Most art” of the old Italian violin-makers Stradi¬ 
vari, the Guamen, the Amati, etc , the writer (1) recently proposed the use of 
raw linseed oil for the preliminary treatment of the wood of the violins while the 
completed instruments are in the condition known as “in the white ” that is 
before the varnish has been applied This simple application of linseed oil to the 
wood produced a number of desirable advantages, which suggest that it might 
have been used by the old Italian masters An additional effect has now been 
found that was not anticipated originally, which may have pronounced influence 
on the tonal properties of the wood 

THEORETICAL CONSIDERATIONS 

It is known (2, J) that raw linseed oil upon oxidation over a period of years 
first passes through the rubbery or linoxyn stage and then finally becomes soft, 
sticky and “balsamic” in character Although this ulUmatc degradation or 
oxidation product is extremely viscous it will exhibit slow-flow For this reason 
it was considered desirable to determine if a liquid could be forced to move tnside 
wooden plates if the plates impregnated with the liquid were set in vibration If 
this movement did occur it would also be desirable to determine if the liquid 
appeared in higher concentrations at certain areas of the vibrating plates This 
behavior of the liquid partu les inside wooden plates would then be analagous to 
that of the grains of sand on the surface of Chladm plates The change of position 
of free particles in or on vibrating plates to nodal areas may then be called 
Chladnian movement 

A number of devices were considered to determine if a liquid inside wooden 
plates would respond to movement to nodal areas when the plates were set m 
vibration All were abandoned in favor of actual experiments on a violin “in the 
white " The top and the back of a violin are vibratable plates and as such should 
display modes of vibration and nodal areas Although these plates are very 
complex systems because of their unique shape, the presence of longitudinal and 
lateral arches and the varying thicknesses (graduations), they should nevertheless 
exhibit some Chladnian effects when subjected to vibration That these effects 
are produced may be readily demonstrated by placing a suitable small object on 
the back of a violin and plucking or bowing a stnng, whereupon the object will 
dance But because of the shape and curvature of the plates of a violin a per¬ 
manent pattern cannot be obtained on the surface However if the wood of a 
violin were impregnated with a liquid, then a pattern might be obtained as the 
result of Chladnian movement when the violin is played 

EXPERIMENTAL DATA 

As linseed oil is subject to oxidation which would introduce complications 
especially if the experiments were extended over periods of time it was decided to 
use an inert mineral oil, Squibb's medicinal mineral oil was found satisfactory for 
the purpose So that any movement of the oil in and on the wood might be 
observed more readily, the mineral oil was colored red by alizanne-xinc- 
rosinate (1) 

IMPREGNATING OIL 

Squibb’s Mineral Oil, medicinal grade 50 0 gms 

Alizanne-zinc-rosinate 3 Ogms 
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This mixture was applied with a brush to the extenor of a violin in the white 
until further absorption became Blow A large excess of oil was deliberately used 
so that if movement under vibration (actual playing) did occur sufficient oil would 
be rc located to appear on the surface of the wood At the beginning of each 
experiment the violin was wiped thoroughly to be certain that all superficial oil 
was removed the surface of the wood was dry The violin was then played 
steadily for fifteen minutes each time in the normal manner and using violin 
music This method of placing the plates in vibration was considered preferable 
to that of using only open strings or one tone because it precisely represents actual 
playing conditions The following results were observed 

(a) Chi m shiny wet patches appeared on the surface of the back of the 
violin but not on the top nor on the sides 

(b) The oil areas on the back although not well defined ippeared in the same 
locations after repeated experiments which are illustrated m Figure 1 



of v olio 



(c) The oil patches disappeared from the surface of the back and were 
reabsorbed by the wood within several hours after the first experimental playings 

(d) The oil areas gradually failed to appear on the surface of the back upon 
playing the violin and after about five days the oil patches did not appear Aadi 
tional applications of oil caused the oil areas to appear again but these too grad 
ually failed to appear after four or five days A total of four applications of oil 
were made extending over a period of eighteen months and in each instance oil 
areas appeared upon playing the violin to a decreasing extent for a few days and 
then failed to appear after four or five days 


ANALYTICA1 DETERMINATIONS 

In order to investigTte this behavior of the oil further analyses were made of 
specimens of the wood cut from various locations on the top and on the back 
The specimens were one mch by two inches in size and the locations are indicated 
on Fig 2 Specimens No 1 and No 2 were cut from the back immediately after 
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playing the violin for the last time with the thought that the oil would not have 
an opportunity to return to a more uniform distribution in the wood The other 
specimens were cut thirty-six hours later with the thought that the oil would have 
had an opportunity to redistribute itself after the wood was subjected to vibration 
When the violin was opened, preparatory to sawing test specimens from various 
sections, 14 reddish areas" were visible on the inside of the back corresponding to 
the oil patches on the outside The colored area corresponding to back Specimen 
No 5 was well pronounced This would indicate that the oil patches appeared on 
the inside of the plate also, but to a lesser extent than on the outside The center 
portion of the back on the inside was yellowish The inside of the front of the 
violin was deeply colored around the IT holes, the colored area extending several 
inches above and below the openings The inside center of the top was light 
yellow The side bouts were generally reddish 

The specimens were extracted with benzene in a Soxhlet extraction apparatus, 
air dned to remove residual solvent, and then dried in an oven for eight hours at 
106° C The weighings were made at once, and the percentage of benzene soluble 
matter was referred to the oven dned weight The results are summarized in 
Table I 


Specimen 
No 1 
2 
3 

3 

4 

4 

5 

e 

6 


TABLE I 


Distribution of Oil in the Wood 


Location 

Back 

Back 

Back 

Top 

Back 

Top 

Back 

Back 

Top 


Beneene Extractable 


11 7% 

12 2 % 
10 3% 
12 3% 



13 7% 


INTERPRETATION OF RESULTS 

Those areas on the back of the violin initially showing increased oil concen¬ 
tration, as the result of vibration, would at first thought be presumed to be nodal 
areas It would be reasonable to assume that the oil particles, like particles of sand 
on a vibrating Chladm plate, had been moved by vibration of the violin plate to 
these areas However, these portions of a violin back are the freest to vibrate 
being away from the node at the sound-post and from the sides of the violin to 
which the plate is attached These areas would normally be considered anti¬ 
nodes Moreover, the oil patches appeared upon playing the violin only for a 
short time after an application of the oil Since the plate as a whole has not 
apparently lost its property to vibrate then some other component which loses 
some of its property to vibrate relatively quickly, is responsible for the movement 
of the oil for a short tune 

This anomalous behavior may be explained by the concept that in a vibrating 
wooden plate, there may be two components m motion the plate as a whole and 
the internal cellular structure of the wood Vibration of the cell walls would then 
be more intense in areas where the vibration of the whole plate is constrained, and 
vice versa For example, the node of the back plate at the foot of the sound post 
would then be an area of maximum vibration of the cell walls of the wood The 
four areas indicated on Fig 1 where the violin plate is freest to vibrate would 
then be areas of minimum excitation of the cellular structure The oil patches 
observed were accordingly areas of least internal vibration (“nodal areas" with 
reference to the cell walls) and the oil concentrated in these areas in consequence 
After the oil had thoroughly permeated the cellular structure of the wood, its 
ability to respond to vibration was reduced (damping effect) and the movement 
of the oil when the violin was played no longer occurred 
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This theory would also account for the pronounced rod areas on the inside of 
the top plate around the ff holes This portion of the top is freest to vibrate bodily 
resulting in less internal motion in the cell walls, which would cause a movement 
of the oil to these areas The absence of oil patches on the top plate may be due 
to the fact that the character of the wood (soft wood spruce) and the manner in 
which it is cut for violin making are not conducive to the migration of the oil when 
the plate is vibrated 

The analytical data reveal that the oil eventually becomes distributed rel¬ 
atively uniformly in the wood irrespective of the original appearance of concen¬ 
trated oil patches These analyses also indicate that any gravitational flow of 
oil will not account for the presence of oil patches on the back and the absence of 
oil spots on the top and the sides The experimental violin with its average 
content of over 11% oil was hung by its scroll in an upright position for a year and 
one-half, which included two summers (hot weather) If any gravitational flow 
of oil had occurred it would have been observed, and the difference in the oil 
contents of Specimen No 1 cut from the upper portion of the back and of Spec¬ 
imen No ft cut from the lower portion of the back would have been appreciable 
The percentage content of oil in both specimens was the same Apparently the 
wood is capable of “holding" the oil so that vibration (after a preliminary period) 
and gravity cannot dislodge it 

The effect of vibration on the wood of violins especially on its internal struc¬ 
ture has received very little attention from previous investigators Moreover, 
the realization is growing that the old Italian masters subjected the wood of their 
instruments to some preliminary treatment which could account for the consistent 
superiority of their instruments Wood is a natural product the growth of which 
cannot be controlled or influenced, moreover wood is far from being a homo¬ 
geneous material This fac t would also suggest the need of some processing of the 
wood to render it more uniform and more suitable for a use in which its ability to 
vibrate properly is of prime importance 

Nicholas (4) as the result of X-ray studies of the wood of an old Italian violin 
has stated that the only possible explanation of the difference between the diffrac¬ 
tion rings obtained from a new violin and those from a Guarnen fiddle is that the 
wood in the latter has been subjected to some special treatment which tends to 
alter the cellulose structure Fry (i) has reported that the violin finished and 
not varnished has more power and mellowness in its tone but if it remains in this 
virgin state it becomes modified little by little and after a somewhat short time 
the tone becomes poor and feeble A better understanding of the effect of vibra¬ 
tion on wood and variously treated wood will supply much needed information on 
this aspect of the Science of Violin-Making For example, a preliminary treat¬ 
ment that dampens secondary vibrations inside the wood and permits the primary 
bodily vibrations of the violin plates to prevail to an increasing extent should 
improve the acoustical properties of the wood 

SUMMARY 

The Chladman movement initially observed in an oil-impregnated violin plate 
may be due to the vibrations inside the wood, that is, in its cellular structure 
The distribution of the oil in the wood eventually becomes relatively uniform and 
is not affected by gravity or vibration 
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A NEW GENUS EUPTERELLA AND FIVE NEW SPECIES OF 
LEAFHOPPERS RELATED TO CICADELLA 

(HoMOPTERA—C lCADELI IDAE) 

DWIGHT M DkLONG and ROBERT F RUPPfcL 
Ohio State University 
Columbus Ohio 

In the study of the leafhopper fauna of Mexico a number of specimens were 
found m pine forest at altitudes varying from ">000 feet to 10,000 feet which are 
similar in appearance and structure These apparently belong to an undcscnbed 
genus and five species have been distinguished in the material at hand 

Genus Eupterella n gen 

Related to Cxcadella The vertex is produced and bluntly or sharply angled The head is 
distinctly narrower than the pronotum The elytra with the eatmd apical cell triangular and 
stalked The third and fourth apical cells formed by a vein which arises on the medius behind 
the cross nervures but before it forks to form the second npicnJ and which extends to the posterior 
margin of the elytron Hind wing with four veins forming three open apical cells The radius 
and medius are connected with a cross vein but remain separated The male aedeagus is edm 
posed of a basal transverse portion which is bent abruptly back upon itself and produced into an 
erect whip like terminal portion 

Genotyjie Eupterella mtxxcana n sp 

Fupleryx huackucae Lawson is apparently congeneric with this material 

Eupterella mexicana n sp 

In general appearance resembling a species of Ctcaddla but with distinct genitalia Length 
3 5-3 8 mm 

Vertex produced bluntly angled median length three fourths os great os the basal width 
between the eyes Head including eyes much narrower than pronotum and about half as long 
as pronotum 

Color Vertex creamy with a pair of elongate diagonal black spots extending from upex 
toward eyes just above margin Th$ portion next the eye is broadened Pronotum creamy with 
six dark spots There is a pair on the anterior margin, one on emh side just posterior to the 
outer portion of the vertex at its base There is a pair on the outer portion of the disc, more 
widely separated than the anterior pair Also a spot on the outer margin of pronotum each 
side just posterior to the outer margin of the eye Scutellum (Teamy, the basal angles orange 
to reddish Elytra pale flecked and mottled with reddish pigment There is an elongated 
reddish sjx>t on the costal margin just before the anterior apical nervure Veins on apical portion 
pale margined with brown Pace pale in femule infusouted in male with a large black spot just 
beneath the eye and a transverse black spot next each eye on face. 

Genitalia Female seventh stemite long the posterior margin slightly concavely sloping to a 
broad produced lobe-like apex which is keeled at middle Male plates broad and elongate 
convexly rounded, abruptly narrowed near apex with narrow blunt upturned apices Styles 
narrow, elongate apical portion is foot like in appearance with the sharpened toe-like portion 
directed outwardly The aedeagus in lateral view is transverse at base It is then bent back 
upon itself downward, then upward to form a long, slender apical whip This portion is decidedly 
broadened after being curved bark and hb it crosses aedeagus shaft 

Holotype male collected at Cara pan, Mich Mexico October 2, 1941 Allotype female 
from Laguna de Zempoola, Mor October 21 1945 male and female paratypes from Carapan, 
same date, Laguna de Zempoola, same date Tres Cumbres, D P , October 21, 1941, Deeierto 
do Iob Leones D F, July 11, 1927, and August 1, 1932, and the state border between Mexico 
and Mich , K 139, September 28, 1945 The 1941 material was collected by Caldwell, Good, 
Plummer and DeLong, and the 1945 material by Plummer, DeLong, Hershberger and Elliott 
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EnptereUa frigid* n tp 

Resembling mextcana in general form and appearance but with head blunter and with distinct 
male genital structures Length 3 5-3 8 mm 

Vertex produced bluntly angled median length about half the basal width between the eyes 
longer at middle than next the eyes less than half a* long as pronotum 

Color Quite variable Vertex usually some shade of yellow with a pair of black transverse 
diagonal spots just above apex and extending toward eyes Pronotum yellow to reddish brown 
When sufficiently pale with a pair of black spots on anterior portion one just posterior to inner 
margin of each eye and a pair on posterior portion of disc which are more widely separated A 
third pair of spots are on the outer margins of the pronotum one just posterior to the outer margin 
of each eye Scutellum pale to brownish Elytra variously marked usually mottled Posterior 
portion usually dark or smoky especially the margins of tile veins Face in female usually 
pale with a dark transverse spot above each antenna and between eyes In male the face is 
usually dark brown to black often reaching spots above and leaving a white band just beneath 
vertex margin 

Genitalia Female seventh stemite with short lateral angles posterior margin sloping to a 
well produced bluntly angled apex Male plates and styles as in mextcana The aedeagus 
in lateral view has a more expanded aedeagus shaft with shorter and more approximate dorsal 
spine like processes Also the portion crossing the shaft after curving is narrow not expanded 
as in mextcana In ventro caudal view the apical portion u> broadened then tapered to a pointed 
apex 

Holotype mole collected at Rio Fno DF Mexico October 18 1941 Allotype female and para 
type females were collected at the same locality October 7 1941 Para type females also collected 
October 18 1941 All of these were tiken by DeLong Good Plummer and Caldwell and female 
para types taken at the same locality October 10 1945 by DeLong Hershberger and Elliott 

Euptsrella acuminata n sp 

Resembling mextcana in general form but smaller in size with a more produced head and with 
distinct genitalia Length 3 mm 

Vertex rather pointed angularly produc ed median length about two thirds the basal width 
between the eyes a little blunter in the male 

Color Pale yellow marked with black brown and red Vertex usually tinted with bright 
red on basal two thirds Apex with a blac k Ime sometimes quite broad extending toward eye 
on either side Pronotum pole tinged with red and yellow with two separated black spots just 
back of margin Scutellum yellowish the basal angles brown or black Elytra pale with broad 
and reddish markings Anterior portion mottled with brown conum and posterior half of clavus 
with reddish or brownish dots The posterior costal area reddish and smoky veins pale Face 
pale unmarked m both sexes 

Genitalia Female seventh stemite with long lateral margins from which the posterior 
margin is strongly contavely produced to form a median lobe whu h is about as long and half as 
wide as basal portion and is rounded at apex Male plates and styles similar to mextcana The 
aedeagus is expanded on the shaft and the apical whip like portion is slender as viewed both from 
the lateral and ventral views 

Holotype male allotvpe female and paratype male collected at Orizaba Veracruz Mexico 
October 17 1941 by Plummer Caldwell Good and DeLong A female paratype was taken at 
Tehuacan Pue on the same day by the same collectors and a male paratype at Saltillo Coah 
Mexico September 23 1941 by Good Caldwell and DeLong 

Buptenlla gladia n sp 

Resembling frtgtda m form and general appearance with blunt vertex and distinct male 
genitalia Length 3 5-3 7 mm 

VertesAhort almost rounded m male median length three fourths os great as the basal width 
between tt§ eyes m female and more than one half as long m the male 
t CokxMSomewhat variable female usually paler than male The vertex tn the male is 
yellow wtS the elongate spots at apex fused to form a transverse band Pronotum with the 
four Spotrjp a&tenor portion conspicuous The two on the posterior portion of due are fused 
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Plate I 



Illustrations of species of Eupltrdla as labeled 

1 B mtxtcana —(la ) forewing, (lb ) hind wing (lc ) ventral view of apical portion of 
female abdomen. (Id ) lateral view and (le ) ventral view of male genital structures 

2 E frigtda —(2a ) lateral view and (2b ) ventro-caudal view of male aedeagua, 
(2c ) ventral view of apical portion of female abdomen 

3 E ilcdux —(8a ) lateral view and (8b ) ventro-caudal view of male aedeagus, (3c ) ven¬ 
tral view of apical portion of female abdomen 

4 E acuminata— (4a ) lateral view and (4b ) ventral view of male aedeagus, (4c ) ventral 
view of apical portion of female abdomen 

5 & btcolorata —(fta ) ventral view of female abdomen 
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with a transverse dark brown band which extends almost icross the posterior margin of the 
pronotum and is widened at middle Scutellum with anterior half dark brown posterior half 
pale Elytra with a brown area in the basal daval area and a diagonal brownish area extending 
from costa to posterior half of clavus Venn a on posterior portion pale bordered with b r own 
Face in male pale brownish with the large spots below the eyes and the transverse spots between 
eyes on face conspicuous 

Genitalia Female seventh stemite rather long the posterior margin rather definitely concavely 
ex avated ea h side of a produced median lobe which is about half as wide as the bisil width 
Male plates tnd styles similar to those of mtxtcana Aedeagus shaft broadened The anterior 
dorsal spine like process is conspicuous The ipic il portion of the aedeagus whip structure is 
quite bro idened to near its apex where it is rather abruptly narrowed to a pointed ipex appearing 
sword like 

Male holotype from Mexico City September 2 1937 by Dampf Allotype female from 
State Border of Mexico and Mich collected September 28 1945 by Plummer DeLong Hersh 
berger and Elliott Mile paratypes from Rio Fno D F October 10 1945 by DeLong Hersh 
berger and Fllioit and male jjoratypeb from Santa Kos i D F Mexi o July 24 1032 by Dampf 
A senes of female i Mira types referred to this sjieoes were tiken at Mexico City September 2 
1937 by Dr Dampf 

Eupterellm gladix var limba n sp 

Resembling gladxa in generd form and ippearan e but with different colorition length 
3 5 mm 

Color Vertex yellow broadly bordered with blj k along margin from apex to base of eves 
Pronotum m irked with dark brown or black so as to show only a >e1towish area on the disc ind a 
faint yellowish border on the posterior margin Scutellum with the anterior hilf black the 
posterior half yellow Flytra rather heavily m irked with brown Light areas are cm the anterior 
portion and the apical portion of clavus Veins on anterior h ilf of elytra inconspicuous On the 
posterior half thev are pale dark margined Face in both sexes black with a white transverse 
b ind just beneath margin of vertex Antennae and legs bright yellow 

Genitalia Femde last ventral segment with long lateral margins the posterior margin 
sloping and produced to form a median rounded lobe more than half is brood as basal portion 
of segment Male genit il structures similar to those of gladta 

Holotype male collec ted at Trcs Cumbres D F October 21 1941 and female illotypc from 
Carapan Mich October 2 1941 by DeLong Plummer Good and Caldwell Pimtype male 
from Desierto de los Leones D F November 5 193d by Plummer 

Eupterella gladia var bifaadata n sp 

In general appearance resembling var limba but with different color itions Length 3 mm 

Vertex well produced blunt at apex median length about two thirds the basal width 
between eyes 

Color Vertex block except a transverse white spot it boso Pronotum black a pair of 
proximal pale spots on disc and central half of posterior margin white bordered Scutellum white 
with the basal and apical angles black Basal half of elytra black except i small spot on inner 
margin of each clavus it apex of scutellum ind an elongate spot on middle of each costa Posterior 
half pile with veins broadly margined with brown Apical cells smoky Face white with a 
heavy black transverse bond across face between eyes forming a white band between this and 
margtn of vertex 

Genitalia Female segment produced and blunt at apex as m gladta 

Holotype female from Tuxtla Gutierrex Mexico June 4 1920 collected by Dr Dampf 

Eupterella bicolorata n sp 

Resembling mexuana in general form but with distinct coloration Female only Length 
8 nun 

Vertex rather strongly produced and bluntly angled 
f C^Djpr Vertex white with a narrow black border extending along each side from apex to 
eyes rfcdptum white bordered with black along anterior margin and rather broadly along the 
lateral the pronotum Scutellum while the basal angles with small black spots 
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Elytra marked with the tamp sharp definition of oolor The d&vus entirely yellow ex c e p t a 
black spot on anterior b asa l angle Ronamder of elytra predominantly black An elongate 
spot on central portion of costa and inner por tio ns of anteapical pells pale The veins on apical 
third are pale, widely bordered with brown. Apical portion smoky 

Genitalia Female seventh stemite rather long posterior margin strongly produced and 
sloping on each side to form a produced bluntly rounded Jobe 

This unique female is described because of its distinctive and contrasting color pattern in 
spite of the fact no male specimen is available 

Female holotype collected at Zitacauro, Mich , Mexico, September' 20 1041, (Km 100) by 
DeLong, Good, Caldwell and Plummer 


PLANKTON POPULATION OP CERTAIN LAKES AND STREAMS 
IN THE ROCKY MOUNTAIN NATIONAL PARK, COLORADO 

FLOYD J BRINLEY, 

University of Toledo, Toledo, Ohio 

An extensive survey of the plankton population of the streams in the Ohio 
River watershed was made from 1939-1942 (Bnnley and Katxin, 1944) This 
study revealed the fact that the northern tributaries of the Ohio River support a 
much larger phytoplankton population in species and numbers than the southern 
tributaries This difference in plankton distribution is attributed to the fact that 
the northern streams flow through densely populated areas, the farm lands are 
fertile and the surface waters are generally polluted with human and industrial 
wastes The southern streams, on the other hand, pass through sparsely popu¬ 
lated regions where the soils are poor and the streams are less likely to be ennched 
with organic pollution The algae population seems to be directly correlated with 
the amount of decomposed organic matter in the stream Studies of the White 
(Bnnley, 1942a) and the Cumberland Rivers (Bnnley, 1942b) clearly showed that 
isolated sources of heavy organic pollution greatly increased the growth of algae, 
in numbers and species, in the stream below the entrance of the sewage 

It is desirous to obtain more information on the relation of stream fertility to 
the plankton population by studying streams which are free from organic pollu¬ 
tion Such streams do not exist in the state of Ohio so it seemed advisable to 
study the problem in sparsely populated mountain districts where the streams are 
free from human wastes ana where the decomposition of natural organic matter, 
vegetation, leaves, humus, etc , is at a minimum 

Permission was freely given by the National Park Service to conduct these 
studies in the Rocky Mountain National Park The writer wishes to express his 
appreciation to David Canfield, Superintendent, J Barton Herschler, Chief 
Ranger, and Edwin C Alberts, Park Naturalist, for all facilities of the Park which 
were so graciously given 

METHODS AND PROCEDURE 

The present studies were made in the Park from June 13 to July 22, 1949 In 
the beginning of the study, samples of water were collected in wide mouth bottles 
and an attempt was made to make qualitative and quantitative determinations 
of the population of plankton and to express the quantitative results in parts per 
million as recorded in the previous publications (Bnnley, 1942) However, it was 
soon found that the plankton population of these streams and lakes was so low 
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that collections of small samples yielded very few individuals and the volume was 
less than one part per million as compared with several parts per million as found 
in the Ohio River Basin It was decided therefore to discontinue the small 
sample collections and to use a plankton net Approximately ten to twenty 
gallons of water were filtered through the net by sweeping the net through quiet 
water or allowing running water to flow through the net The fifteen milliliters 
of catch were then concentrated to one ml by centrifuging This method was 
largely qualitative and thus no volume determinations were made The lake 
samples were taken from the shore line on the leeward side of the lake Samples 
from the streams were largely taken from boulders along the shore by allowing the 
water to flow through the net 



The stream beds and lakes in the Park were glacier formed and thereby in 
many cases two to four lakes are terraced up the gorges and during high water 
these lakes are connected by a flowing stream The lakes studied were con¬ 
veniently arranged in related groups as they occur in the common valley (see map 
tracing) In modfe cases the lakes had stony bottoms and were partly filled with 
ldbse bould era that had descended from rocky ledges above The rocks along the 
shore lute were covered with unidentified filamentous algae and a layer of silt of 
various depths covered the bottom between the rocks and boulders During the 
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month of June, snow banks extended to the edge of the water m most of the lakes 
of high elevations 

The typical mountain streams flowed over rocky valley floors and during high 
water in June the samples collected contained large amounts of sand which seriously 
interferred with the plankton determinations Unidentified filamentous algae 
covered the rocks 


LAKES 
Group I 


DISTRIBUTION OF PLANKTON 


Elemtlcm Temp 
Ft C 

9 600 10 


Nymph 


Dream 10,000 


Plankton 

Relative 

Population 

Date 

Diatoms 

Asterxonella gracxllxma 

abundant 

fl/18 

Dtatoma vulgare 

few 

Namenta sp 

few 


Cymbella Bp 

few 


Synedra 

scarce 


Dfsmids 

Closterxum subcoslatum 

scarce 


Staurastrum so 

scarce 


Green Algak 

Cryptomonas ovalxs 

scarce 


Volvox 

scarce 


Protozoa 

Perxdxnium 

scarce 


Cope pods 

Cyclops 

few 


Diatoms 


7/16 

Asterxonella gracxllxma 

abundant 


Dtatoma vulgare 

few 


Navxcula sp 

few 


Desmids 

Closterxum sp 

few 


Grken Algae 

Dxnobryon sp 

abundant 


Volvox 

one colony 


Cryptomonas avails 

scarce 


Cladotera 

Daphnxa pulex 

abundant 


Diatoms 


6/90 

Navxcula sp 

Diatom a vulgare 

abundant 


Desmids 

Penxum closlerxoxdes 

few 


Mxcrasterxas radxosa 

few 


Staurastrum sp 

few 


Cope pods 

Cyclops 

few 


Rotifers 

Anuraea 

abundant 


Diatoms 


6/30 

Asterxonella 

abundant 


Dxatoma vulgare 

few 


Synedra 

few 


Green Ai cab 

Cryptomonas erosa 

scarce 


Diatoms 


7/8 

Asterxonella 

abundant 


Dxatoma vulgare 

few 


Desmids 

Mxcrostenas radxosa 

few 


Cope pods 

Cyclops 

scarce 


Rotifers 

Anuraea 

scarce 
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LAKES 


DISTRIBUTION OF PLANKTON — (Continued) 


Group I —Continued 

Elevation Tamp 
Lake Ft C 

Emerald 10 200 8 


Group II 

The Loch 10 700 8 


Lake of 10 800 0 

Gloat 


Sky Pond 11 100 0 


Group III 

Mills 11 500 0 


Jewel 11000 0 

Group IV 

Fern 9 600 7 


Odessa 10 000 6 


Group V (Miscellaneous) 
Biers tad t 9 600 13 


% 


i 


8 


ft* 


Plankton 

Relative 

Population 

Date 

Diatoms 


7/8 

Astenonella 

abundant 

Dtatoma vultart 

few 


Dbsmios 

Mtcraslcrtas radios a 

few 


Green Algaf 

Cryptomonas erosa 

scarce 


Diatoms 


7/11 

Dtatoma vuleare 

few 

Green Algae 

Volvox 

abundant 


Cryptomonas erosa 

few 


COPEPODS 

Cyclops 

few 


Diatoms 


7/11 

Astenonella 

abundant 

Green Algae 

Volvox 

abundint 


Cryptomonas erosa 

few 


Copkpods 

Cyclops 

few 


Rotifers 

No tens 

few 


Diatoms 


7/11 

A stenonella 

few 

Green Alcae 

Volvox 

abundant 


Cryptomonas erosa 

few 


Diatoms 


7/18 

Navtcula 

few 

Desmid 

Cosmanum 

few 


Rotifers 

Anuraea 

few 


Diatoms 


7/18 

Navtcula sp 

Dtatoma vulgar* 

Diatoms 


0/26 

Navtcula sp 

it undant 

Dtatoma vulgare 

many 


Synedra 

few 


Grefn Algae 

Cryptomonas erosa 

few 


Diatoms 


0/25 

Navtcula sp 

few 

Rotifers 

Anuraea 

few 


Diatoms 


6/10 

Dtatoma vulgare 

many 

Navtcula 

Dbsmids 

Cosmanum constnctum 

few 


Clostenum subcoslatum 

few 


Green Algae 

Eutlena vtndts 

few 


Phocus pyrum 

very few 


Protozoa 

Vorttcella 

\ery few 




No 5 


PLANKTON OF THE ROCKY MOUNTAIN NATIONAL PARK 


247 


DISTRIBUTION OF PLANKTON—( Continued) 

LAKES 

Group V—Continued 

Elevation Temp 

Lake Ft C Plankton 

Cub 8,600 17 Diatoms 

Dmtoma vulgare 
Cladocera 
Dapknta pulex 
Rotifers 
Anuraea 


Relative 

Population Date 
6/21 

few 

\ery abundant 
abundant 


Chipmunk 0,900 17 Diatoms 6/28 

Dxatoma vulgare few 

Navtcula sp few 

Desmids 

Euastrum abruptum few 

Cosmanum constrtctum few 

Clostenum subcot talum few 

Cladocera 

Dapknta pultx few 

Rotifers 

Anuraea abundant 

Polyartkra few 

Lily 9,000 18 Diatoms 6/24 

Navtcula abundant 

Desmids 

Mtcrastertas radiosa few 

Green Algae 

Chlamydomonas sp few 

Volvox few 

Euglena sp very few 

PROTOZOA 

Cerattum very few 

Cladocera 

Dapknta ptdex many 

Copfpods 

Cyclops few 

Rotifers 

Anuraea few 

Nolens few 


Haiyaha 10 700 b Diatoms 7/8 

Astenonella few 

Dtaloma vulgare few 

Green Algae 

Cryptomonas ovata very few 

Roth ers 
Anuraea 
Noteus 
Copfpods 

Cyclops few 


STREAMS 

Temp 

Streams Location C 
Big Thompson Below 6 
"Pool" 


8 


Plankton 

DiAroMs 
Navuula 
Synedro ecus 
Desmids 

Clostenum subcostatum 

Diatoms 

Navtcula 

Ntlssckta 


Relative 

Population Date 

6/18 

many 


7/10 

many 

few 


9 Diatoms 

Navtcula 


few 


7/20 
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STREAMS 

Stream 


Glacier 

Creek 


Fall River 


DISTRIBUTION OF PLANKTON— (Continued) 


Temp 


Relative 


Location 

C 

Plankton 

Population 

Date 

Stead s Hotel 

8 

Diatoms 


7/3 



Navtcula sp 

few 



DuUoma vulgar* 

Dbsmids 

few 




Clostenum sp 

Rotifers 

few 




Anuraea 




8 

Diatoms 


7/10 



Navtcula 

few 


11 

Navtcula 

few 

7/ao 

Moraine Park 

8 

DlAIOMb 


6/27 



Naxncula 

few 



DuUoma vulgar* 

Desmids 

few 




Cosmartum constnctum 
Clostenum subcostatium 

few 




Protozoa 





Loxodes 




8 

Diatoms 


7/10 



Navtcula ip 

few 



Diatoma vulgar* 

few 




Clostenum subcostatium 

few 




Cosmanum constnctum 

few 



11 

Diatoms 


7/20 



Diatoma vulgare 

Navtcula ip 

few 




Desmids 





Cosmanum constnctum 
Clostenum subcott Uum 



Below Be ir 

8 

Diatoms 


7/2 

Lake 


As tenon el la 

many 



Nmicula 

many 




Nitzsckta 

few 




Synedra 

Grfen Algae 

few 




Cryptomanas erosa 

very few 


Sprague i 
Lodge 

8 

Diatoms 

A stenonella 

many 

7/2 


Navtcula 

few 




Nitzsckta 

few 




Diatoma vulgare 

Desmids 

few 




Clostenum 

few 


Mouth of 

8 

Diatoms 


7/2 

Mill Creek 


A stenonella 

few 



Navtcula 

few 




Nitzsckta 

Grfen Algaf 

few 




Cryptomonas erosa 

very few 



10 

Diatoms 


7/15 



A stenonella 

few 



Navtcula 

Desmids 

few 




Microstenas radiosa 

few 


Chasm Tills 

5 

Diatoms 


7/9 



Navtcula 

very few 


8 

Diatoms 


7/10 



Navtcula 

few 

End of Valley 

8 

Diatoms 


7/9 

Camp 


Navtcula sp 

few 

9 

Diatoma vulgare 

Diatoms 

few 

7/16 




Navtcula sp 

few 
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STREAMS 

DISTRIBUTION OF PI ANKTON— (Continued) 



Stream 

Location 

Temp 


Relative 


c 

Plankton 

Population 

Date 


Fall River 

5 

Diatoms 

7/6 


Lodge 


Nancula Bp 

few 




Dtaioma *ulgare 

Rotifers 

few 





No tens 

PacrroroA 

very few 





Actinospkaertvm sol 

very few 




8 

Diatoms 

7/9 




Nancula sp 

few 




Diatoma vulgare 

Desmids 

few 





Clostenum sp 

PROTO/OA 

few 





Cycltdtum 




Highwa^Bndge 7 

Diatoms 

Nai tcula 

few 

0/28 




Diatoma vulgare 

few 




8 

Diatoms 


7/9 


Nancula sp very few 

PR0T070A 

CuJuhum very few 


Below Sheep 7 

Diatoms 


e /28 

Like 

Nancula 

Grlen Algae 

few 



Tetraspora 

few 


Above b stes Park 

Diatoms 


6/28 


Nancula 

few 


Diatoma i ulgare 

Desmids 

few 



Coimanum rostratum 

few 



DISCUSSION AND SUMMARY 

A study of the data presented shows that the diatoms were the most abundant 
group of planktons in both the lakes and streams followed in numbers by the 
desmids and an occasional green flagellate and protozoan In some lakes Daphnia 
Cyclops and rotifers were abundant The small number of species may in a large 
part be due to the low temperature in most casts below 10 degrees Centigrade 
The species found in the Park as listed in this paper arc the typical cold water 
forms that occur m the Ohio Basin (Bnnlty and K itzin 1942) The total plankton 
volume in the mountain streams is much lower than the volume of the sime speues 
in the Ohio River Basin under similar temperature conditions which I believe can 
be attributed to the fertilizing action of the organic pollutants in the Ohio stream 
A comparative study of the streams and lakes in the Park showed no specific 
differences in the plankton algae however the population density of individual 
species were generally higher in the lakes Daphnia and Cyclops were abundant 
in Bear Cub and Lily lakes Rotifers were numerous in Chipmunk Cub and 
Lily lakes Hellgrammitts and leeches were abundant in the latter lakes and 
these lakes also supported a heavy population of water lilies 

A careful study of the distribution records indicates a possible similarity in 
the plankton algae in closely related lakes The lakes in group one Bear Nymph 
Dream and Emerald are all located in the Tyndall Glacier Gorge The charac 
tenstic specie of algae found m three of these lakes is the diatom Astertonella It is 
also interesting to note that this diatom was widely distributed in Glacier Creek 
which receives the outlet from Bear Lake and Glacier Gorge The individual 
specimens of this fragile diatom m Glacier Creek were always broken which mdi 
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cates that the origin of this specie was m the lakes and not a direct product of the 
stream A few Asiertonclla were, however, found in Lake Haiyaha, Lake-of-Glass, 
Sky Pond, and The Loch Volvox was found abundantly in the Loch Vale Lakes 
(group 2), The Loch, Lake-of-Glass and Sky Pond, and only occasionally elsewhere 
The stream plankton was typically diatoms There is a tendency for the 
desmids to increase in the Big Thompson River os it flows through the meadows 
in Moraine Park 
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The New Ofay’s Manual of Botany 

It has been forty two years since Gray s Manual appeared in a new edition In that period 
most of us have become so familiar with the Seventh Edition of 926 pages that in some of our 
homes it has occupied a place comparable to that of the Bible the dictionary or the telephone 
directory The 8th Edition with its 1632 pages is of course a much larger book The addition of 
706 new pages in spite of the extra thm quality of the paper, naturally increases its bulk 

The extra pages represent the work of specialists who have revised many genera with the 
addition of new species In recent years intense study of collections made in eastern Quebec 
and Newfoundland have brought to light many isolated or rdcct species while studies now being 
earned on in Virginia, Missouri and Minnesota show that three or four tunes as many new species 
which should be included in future editions, than the inclusion of theCanadian species has totaled 
m the 8th Edition 

When Asa Gray issued his first Edition in 1848 he had the assistance of three well known 
botanists of that period Carey, Oakes and Olney in the preparation of the Eighth Edition 
Dr Feroold had contributions from 400 "enthusiastic cooperators,’ 1 as he calls them Two 
illustrations will indicate the change in sise In the Seventh Edition the genus Rubus contains 
38 species and in the Eighth it is expanded to 206 species This has necessitated the use of 46 
pages as over against the 6 pages in the earlier edition Similarly in the treatment of the genus 
Cro&Mfiu The number of species is increased from 66 to 103 and this has added 33 new pages 
To lesser extent the increase in t>ise of the current edition is also due to the fuller list of localities 
in which plants occur and also a wider offering of English names The editor was advised by 
the Latm professor at Harvard Dr Pease, to translate all Latm names even such common ones 
as alba or albtftora , since "nowadays no understanding of the simplest Latm words can be 
assumed ’ 


With regard to the keys m the new edition, considerable change has been made The 
dichotomous keys with the use of the small letters often pages apart, are not nearly so con 
venient as the keys m the Seventh Edition In the latter the major division of the keys are 
indicated m heavy black faced type which makes the alternative alphabetical letter easier found 
by the beginner and elemental student In such families as the Cruciferae and the Compositae 
the omission of the Artificial Keys is a mat loss to the beginning student and the small "Key 
to the Subfamilies and Tnbes (p 1368) is scarcely adequate for sophomores beginning 
systematic study of the Composites 

On the whole the new edition of Gray’s Manual is a notable achievement in this field of 
botany and brings into the purview of the systematise m the schools and colleges, the additions 
and revisions that specialists have been working upon during recent years But the new edition 
rather removes the Manual from the class of a ready household companion and text-book for 
beginners, to the sphere of a reference work A position comparable to the library status occupied 
by the 8 volume illustrated set of Britton and Brown’s Flora The enlarged format militates 
against its use by field classes The fact remains that the new edition is a splendid work for 
the senovs student or collector with some knowledge of systematic botany —H H M Bowman 


Gray’s Manual of Botany, 8th Edition, illustrated, July, I960 
Plants aid Ferns of the Central and Northeastern United States 
by Merritt L Fernald Harvard University American Book C 


itrated, July, I960 A Handbook of the Flower 
em United States and Adjacent Canada Edit 
American Book Company, §9 60 
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VARIATIONS OF LISTERIA MONOCYTOGENES PRODUCED 
BY BETA PARTICLES FROM RADIOPHOSPHORUS 

MATTHEW ( HUN1FR GRAN I I STAI1L\ and WM G M\IRS‘ 
Departments of Bacteriology and Med cie Oho State Un \erstty 
Columbus Ohio 

One of the most widely used methods to induce variations m micro organisms 
is the application of various types of radiation Ultraviolet light and X rays have 
been used most frequently for this purpose While beta p irticks h ive previously 
beep used to irradiate bacteria they have usually been employed to determine the 
lethal effects Beta radiations were obtained from cathode rty tubes or from some 
naturally radioactive substance which also emitted alpha particles or gammi rays 
Recently the radioactive isotope of phosphorus commonly referred to as P” which 
emits only beta particles has been made available One of the advmtagcs of using 
this source of beta particles is that the radiophosphorus in the form of a phosphate 
can be dissolved and distributed uniformly throughout the medium This min 
limzes the absorption of the beta particles by materials other than the bacterial 
cell substance and the medium thus making possible the more accurate estimate 
of the amount of radiation and the number of cells which arc affected by it 

Although von Schroetter (1927) observed some interesting morphological 
changes while studying the action of radium on microorganisms over twenty years 
ago the use of ionizing radiations other than X rays to induce variations in 
microorganisms has largely been limited to the past ten ye its Whelden (1940) 
demonstrated variant production in bacteria by low voltage cathode rays Ncu 
trons were shown to induce variation in Penictiliutn notatum (Myers and Hanson 
1945 Hanson Myers Stahly and Birkeland 194b) and beta radiations from 
radiophosphorus were shown to produce variations in Neurospora crassa (Giles 
and Lederberg 1948) Morphological and physiological variations of BactUus 
globt&tt induced by beta particle irradiation were reported previously (Hunter 
Stahly and Myers 1948) In the present study the effects of ionizing radiations 
on the morphologic biochemical immunogenic and pathogenic characteristics of 
Listeria monocytogenes were investigated 

MATER1AI S AND MFTHODS 

The Ohio State University stock strain 144 of Listeria monocytogenes was 
selected as the test organism This strain formed small convex grayish-white 
colonies with a regular periphery and produced a small zone of beta hemolysis on 
horse blood agar Less than 1 per cent of the colonies appeared slightly larger 
and rougher than the rest A smooth colony was picked and restreaked no more 
rough colonies appeared during serial transfer on five plates A colony picked 
from the fifth plate was inoculated upon a blood agar slant and was kept as the 
stock culture 

'Present address Smith Kline and French Laboratories Philadelphia Pa 

‘Julius F Stone Fellow in Bio Physical Research 
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The radiophosphorus used m these experiments was obtained from the Atomic 
Energy Commission at Oak Ridge Tennessee m the form of potassium dihydrogen 
phosphate with a specific activity of approximately two P“ atoms per ten million 
phosphorus itoms A 2 per cent solution of the phosphite was prepared at the 
Ohio Stste University Medical Center A control solution which contained the 
same concentration of non radioactive potassium dihydrogcn phosphate was pre 
pared also rhe amount of standard sodium hydroxide required to adjust the pH 
of the control solution to 7 0 was determined this amount of the same base was also 
added to the radioactive solution to adjust it to the same pH Both df these 
solutions were sterilized by autoclaving for 20 minutes at 1 1 pounds pressure 

rh( organism was grown on a blood agar slope for 24 hours and then the cells 
wen suspended in 3 ml of doubly distilled water Both the exposure tube and the 
control tube wen prepared by transferring 1 ml of the bactcn il suspension by 
means of an automatic pipette into 10 ml of each of the phosphate solutions At 
the time of inoculation the radiophosphate solution had an activity of 120 micro 
curies per ml Application of the formul i of Monnelli et il (1948) modified by an 
estim ite of the amount of beta ray absorption by the test tube resulted in a ealcu 
lated viluc of approximately 4 > 000 equivalent roentgen units to which tht i ullurt 
wis exposed during 11 days 

At 24 hour intervals s unples wert withdrawn from both the exposure tube and 
tht control tube and streaked over a senes of beef infusion horse blood agar plates 
These plates were exinimtd after 48 hours of incubation at M C and any colony 
which ippeired different from the stock colonies was picked and streaked upon i 
medium of the s unc (omposition On the pi ites streaked from the control tube 
no colonies were detected which differed from the nomul colonies of the parent 
strain Fron the exposure tube twenty one colonies were selected which differed 
from the parent strain in some morphologic il chaise tcristic discernible under the 
stereoscopic mu rose 3pe One of these struns (number 4) wis list during sub 
culture prxidures The other twenty struns were examined with respect t> their 
morphologic antigenic physiologic and pathogenic characteristics 

rxpr RIM! NTAI R1 SU1 TS 

Morphological Characteristics 

The twenty strains which were isolated differed from the pircnt strain and 
generally from each other m one or more of the foil >wing characteristics size 
opacity elevation color texture roughness and degree of hemolysis on blood 
agar of the colonies and the size shape md staining reactions of the cells 
igglutmation and precipitation reactions 

An antiserum was prepared against the unirradiated parent strain by the pro 
ccdures recommended by Paterson (1940) for the demonstration of a somatic 
antigen common to all types of Listeria monocytogenes Cell suspensions of each of 
the twenty isolated strains were prep ired in the simt manner as the unmunizing 
antigen was prepared The original immunizing intigen was used for the parent 
sir un in the agglutination tests 

In Table I the titers of the parent strain antiserum for each cell suspension 
art recorded The tests were set up in geometric senes starting at a dilution of 
1 20 Readings were made after incubation for 12 hours at 17 C and again after 
storage overnight at 4 C No differences were observed in the two readings 

The results of these agglutination reactions indicate that strains 3 and 10 either 
were variants of L monocytogenes which had been altered sufficiently to result in a 
change m the surface antigens or were grampositive non sporcformmg motile 
contaminants Strains 19 and 21 agglutinated spontaneously in saline when 
Agglutination reactions were attempted Since physiological reactions did not 
characterize these strains as I monocytogenes each of them was tested by the 
pqpcipitiq reaction Although strains 9 md 1(> were agglutinated typically by 
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antiserum prepared against the parent strain, they were so different from the 
parent culture physiologically, that they were included in the precipitin reactions 
which were run subsequently 

For the precipitin reactions the same antiserum was used as had been used for 
the agglutination tests The antigens were prepared by growing each strain in 
1 per cent glucose yeast extract broth for 24 hours after which the cells were 
washed twice in distilled water and suspended in physiological saline A count 
was made on each suspension by the serial dilution method of McCrady (1918) 
and the most probable numbers were determined by consulting the tables of 
Hoskins (1934) Each suspension was adjusted to approximately 50 million 
viable cells per ml by the addition of normal saline These suspensions were 
frozen and thawed three tunes by placing them in the deep freeze unit overnight and 
allowing them to thaw out the following day The antigens were then clarified by 
filtration through Seitz disks Precipitation tests were set up by placing 0 1 ml 
of the antiserum in a senes of precipitin tubes and overlaying the antiserum with 
0 1 ml of vanous dilutions of each antigen The controls ustd were antiserum 
plus saline, antiserum plus 1 10 yeast extract broth, antiserum plus 1 10 


1ABI L I 

Agglutination Titers of the Antiserum of the Parfnt Strain for 
Variants or Listena monocytogenes 



nutnent broth, and normal serum from an umno<ulatcd rabbit plus varying dilu¬ 
tions of the antigen of the parent culture Reactions were read after 1 hours at 
17 C and again after 24 hours at 7 C 

All of the controls were negative Strains 3, 9, 10, 19 and 21 showed precipitin 
reactions similar to those of the parent strain Strain 10 showed no reaction when 
combined in any concentration with the anti* rum prepared against the parent 
strain This strain could have resulted from a mutation which inhibited the 
production of some constituent which was an essential part of each antigenic 
component of the cell But, since it could not be established that this strain 
was a progeny of the parent strain through antigenic or physiologic characteristics, 
it was not included in the subsequent studies 

Physiological reactions 

Abilities to ferment carbon compounds and litmus milk, to reduci nitrate, to 
produce acetylmethylcarbinol and indol, and to give a positive methyl red reaction 
were tested with each strain in order to determine variations in physiological 
characteristics 

Each strain was inoculated into media containing 1 per cent of the compounds 
listed in Table II These media were prepared by adding solutions of the carbon 
sources, which had been filtered through beitz disks, to a 1 per cent tryptone broth 
adjusted to pH 7 0 and to which had been added brom cresol purple indicator 
While the majority of the strains fermented the same carbohydrates, numbers 3, 
8, 9, 16 19 and 21 differed widely Number 1 fermented mannitol and numbers 
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) and 16 fermented galactose both of which the parent strain was unable to utilize 
They as well as strains 8 9 19 and 21 lost the ability to ferment one or more of the 
carbohydrates which the parent strain fermented 

Duplicate tubes of litmus milk were inoculated with each strain incubated 
at 17 C and observed at two hour intervals for 14 hours and again after 24 48 
and 72 hours Tubes which showed no reattion after 72 hours were observed 
for an additional six days but no further change was evident Tht umrradiated 
parent strain reduced the indicator in 8 hours and produced acid in 72 hours 
The two most striking variations evidenced in litmus milk were the failure to 
produce any observable reaction (strains 9 16 19 end 21) and the failure to reduce 
the indicator before producing acid (strains i H 16 17 and 18) 

Each strain w u> tested for its ability to reduce nitrates to produce acetyl 
methylcarbinol and mdol and the ability to lower pH sufficiently to give a positive 

1ABIE II 

Fermentation Reactions o* Irradiated Strains of Lisiena monocytogenes 


(. rbon Compound 

Parent 12 5 6 



7 11 12 13 U 



15 17 18 20 

1 


Arab t nose 

Dextrin 

Dulcitol 

Galactose 

Glucose 

Inositol 

Inul in 

Lactot*e 

Mannitol 

Melezitobi 

Raffinose 

Rhamnose 

Sr la cm 

Sucrose 

Xylose 



+ Production of acid — growth but no acid production 


methyl red test Equally turbid suspensions of each strain were prepared for 
the mocula and the tests were earned out as prescribed m Manual of Methods 
for Pure Culture Study of Bactena All strains failed to produce indol Ten 
strains produced reactions identical with those of the parent strain Results are 
listed in Table III Those strains which differed from the parent only in the 
production of weak Voges Proskaucr reactions all produced acid in litmus milk 
without preliminary reduction of indicator Strain number 3 behaved differently 
from the others by producing acid in litmus milk without preliminary reduction 
of indicator and by showing a negative Voges Proskauer reaction Strain number 
16 differed by showing no reaction in litmus milk by producing a faintly positive 
methyl red reaction and by reducing nitrates The other strains which showed 
variation all gave negative reactions in litmus milk and in the four tests indicated 
in Table III 

/* 

Pathogenesu 

In order to determine whether any variations had occurred in the pathogenicity 
<d these strains they were inoculated into embryonated chick eggs Each strain 
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or more cells consistently produced 100 per cent mortality Fifty million viable 
cells of strains 3, 9, 16, 19 and 21 failed to kill any embryos Five hundred million 
viable cells of strain 16 produced no deaths in the chick embryos Virulence 
tests of all five variants and the parent culture were repeated in embryonated 
eggs and the same results were observed 

Each strain which showed significant variation in virulence for the chick embryo 
was further tested for pathogenicity in mice Young female white mice were 
injected intrapentoneally with suspensions of the variants which had been stand¬ 
ardized previously In some preliminary tests, the injection of thirty-nine million 
viable cells of the parent strain killed all of the mice within two days To assure 
that the inocula contained the same or larger numbers of variant cells than were 
present in a lethal dose of the parent strain, a dosage of fifty million viable cells 
was selected as the standard inoculum 

Twenty mice were used for each strain and the results are recorded in Table \ 
Whereas fifty million cells of the parent strain killed all of the mice before the 
fifth day a similar inoculum of each of the other strains resulted in only 5 10 
per cent of deaths 


TABLE V 


Mortality in 20 Mich Injected Intraperitonkau y with o x 10 7 Cells of Variants of 
Listeria monocytogenes Induced with Radiophosphorus 





Deaths on Day 



Percent 

Si RAIN 









Mortalita 

1 

2 

3 

4 


fl 

7 

H 



Parent 

4 

9 

6 

1 

0 

0 

0 

0 

100 

3 

0 

1 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

1 

0 

0 

0 

0 

■> 

16 

1 

0 

0 

0 

0 

0 

0 

0 


10 

1 

0 

0 

0 

0 

0 

0 

0 

> 

21 1 

2 

0 

0 

0 

0 

0 

0 

0 

10 


Those mice which were inoculated with variant strains and which survived, 
wire reinoculated six weeks later with a lethal dose of the parent strain to 
determine whether they were immune Each mouse was injected mtraperi- 
toneally with approximately *>0 million viable cells Twenty mice which had not 
previously been inoculated were treated similarly and they served as the controls 
All of the mice died by the seventh day This indicates that any immunity 
against the parent strain which may have been conferred by the variant strains 
in the manner in which they were used, was of such an insignificant or transient 
nature as to be of little or no value for protection 

DISCUSSION 

Nineteen different strains were isolated from a suspension of Listeria mono¬ 
cytogenes after exposure to beta radiation Although these strains differed from 
the unirradiated parent strain in colony characteristics all were similar in general 
cell morphology, in motility, and in the possession of some common antigen 
Most of the changes noted in this investigation as in the case with most studies 
of induced mutations in bacteria were changes involving loss of metabolic abilities 
and/or pathogenicity In two instances however, enzymatic activities which 
were either absent or completely suppressed in the parent strain were observed 
inithe mutants, strain number 3 produced acid from mannitol and galactose and 
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strain number 16 fermented galactose and reduced nitrates to nitntes It is 
conceivable that the apparent gam of enzymes as required by these reactions 
might be due to the loss of enzyme inhibitors No information to support or 
refute this hypothesis was obtained in the present investigation 

The five strains of L monocytogenes which showed alteration in pathogenicity 
also failed to hemolyze horse blood, to ferment lactose and melezitose, and to 
produce strongly positive reactions m the methyl red and Voges-Proskauer tests 
In addition to the changes which were common to the five strains, each of these 
strains varied in some manner which was not common to the others or the parent 
It seems improbable that each physiologic alteration observed in this investigation 
was the result of a “hit” by a beta particle of & different sensitive region A more 
probable mechanism might be that in several instances either a single beta particle 
struck a center of genetic determinants which resulted in the simultaneous alteration 
of several physiologic characteristics or that a single determinant was altered 
which alone influenced several enzyme systems 
• Although administration of large inocula of the five non-virulent living cultures 
did not protect mice challenged six weeks later with the virulent parent culture 
one should not conclude that no protection can be afforded by this means A more 
detailed study with modified procedures should be made 

SUMMARY 

Cells of Ltsierta monocytogenes were suspended in a medium containing radio- 
active phosphorus at a total radiation level of approximately 4a000 equivalent 
roentgens over an eleven-day period At 24-hour intervals samples were removed 
and streaked on suitable media Nineteen strains were isolated which showed 
variations from the parent in their colonial characteristics Some of these llso 
showed variations in physiological characteristics, in their antigenicity, and in 
their capacity to produce disease 

Most of the physiological changes which were detected were indicated by the 
inability of the variant to produce metabolic rxactions which tilt parent strain 
was capable of producing Two strains differed, however, in being able to produce 
biochemical reactions which the parent was unable to do Five strains exhibited a 
greatly decreased virulence for the chick embryo md the white mouse Heavy 
inocula of living cells of these strains, however, failed to protect mice when 
challenged with the parent strain six weeks later 
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A COMPARISON OP STATURE, WEIGHT, AND HEAD 
MEASUREMENTS AMONG CATHOLIC, PROTESTANT, 
AND JEWISH STUDENTS' 


DAVfU C RIPE* 

The Institute of Genetics 
Ohio State University Columbus, Ohio 


Over a period of six years records have been made of several genetic and 
anthropometric traits as they occur among students taking an introductory course 
in human heredity at Ohio State University The traits include blood groups 
M and N blood types, taste reaction to phenyl-thio-carbannde, handedness, hair 
color dermatoglyphics, pain threshold, stature, weight, head length and breadth 
National origin and religion have also been recorded The objectives of this 
project are to determine how effective cultural differences, such as nationality, 
geographic region and religion have been in preventing random mating, and to 
what extent biological variations may be associated with cultural differences 

TABLE I 



No 


mm 



Vi Kin gen 

with Whorls 

%Left 

Group 

Ind 

() 


B 


Handedness 

Jewish Student* 

330 

35 45 


15 17 

8 48 

38 32 

15 84 

Protestant 

Students 

1 060 

45 28 

40 47 

11 12 

3 11 

28 27 

10 51 

Jews New Orleans 
Jews Odessa 

1,475 

36 6 

41 7 

15 6 

6 1 

42 7 


Unse looted 

Whites USA 

45 0 

41 0 

10 0 

4 0 



■ 

Unselected 







Whites USA 

D 





26 7 



No selection has been made in obtaining these data, all students registered 
in the course being required to give them Protestants comprise by far the largest 
proportion of the group, almost all of them being of British or Northwestern 
European origin Jews rank second in number, the great majority of them being 
of Russian and Central European origin Catholics of British and Northwestern 
European origin comprise the third group in order of size Several other groups 
including Negroes Italians, Greeks, and other small ones are as yet of insufficient 
size to warrant valid comparisons 

Comparisons of Protestants and Jews in respect to the frequencies of the blood 
groups, dermatoglyphics, handedness and other traits have been reported in 
detail elsewhere (Rife 1948) and reveal certain differences of significance (Table I) 
Jews are characterized by a higher frequent y of blood group antigen B than are 
the Protestants, hgf there is no difference in respect to the incidence of antigen A 
There are also jflpnficant differences in respect to the occurrence of whorls on 
finger-tips, aiyfelp left-handedness in the two populations Note the close corre¬ 
spondence betJHen the blood group distributions of Jewish students and of Jews in 

■This paper was presented at the meeting of the American Society of Human Genetics in 
New York, December, 1949 

■Department of Zoology and Entomology 

350 
















No 6 


CATHOLIC, PROTESTANT, AND JEWISH STUDENTS 


261 


Odessa Also note that the Jews m New Orleans differ from the unselected popula¬ 
tion in regard to whorls on finger-tips m much the same way as do Jewish students 
from Protestant students 

Let us now consider comparisons of stature, weight, head length, and head 
width among Russian and Central European Jews British Protestants, Unclassified 
Protestants, and Catholics of British and Northwestern European descent Table II 
shows comparisons of stature and weight among females Differences are obvious, 
Jewish girls being the shortest, Catholics the tallest The difference between 
British Protestants and Unclassified Protestants is insignificant All of the other 
differences m stature are quite significant All four groups are quite similar in 
weight 

Table III shows comparisons of stature and weight among males Here again 
we find obvious differences, Jews being the shortest and Catholics the tallest The 
differences between both classes of Protestants and Jews are highly significant 
Although Catholics are the tallest, the differences between them and the 

TABLE II 


FEMALES 


Group 

Number 

Stature 

Number 

Weight 

Russian and Central European Jews 

188 

64 00 - 0 16 

186 

125 84 * 1 19 

British Protestants 

178 

64 82 * 0 17 

175 

122 56 * 1 42 

Unclassified Protestants 

338 

64 54 * 0 13 

316 

123 26 * 0 92 

Unclassified Catholics 

34 

65 21 * 0 42 

35 

123 85 * 2 00 


TABLE III 


MALES 


Group 

Number 

Stature* 

Number 

Weight* 

Russian and Central European Jews 

83 

67 71 * 0 30 

83 

149 96 * 2 15 

British Protestants 

153 

60 00 ± 0 22 

153 

151 24 * 1 23 

Unclassified Protestants 

178 

69 31 * 0 17 

177 

151 16 * 1 86 

Unclassified Catholics 

51 

70 19 * 0 35 

51 

159 50 * 3 21 


•Stature is recorded in inches, weight in pounds 


Protestants are not statistically significant The two types of Protestants are 
quite similar The trends among the males in stature are the same as those 
among the females Protestant and Jewish men show no real differences in weight 
but Catholic men are significantly heavier than the other groups 

We shall now consider head measurements (Tabic IV) Note that the trends 
in head length correspond with the trends wc found in stature Jews have the 
shortest, Catholics the longest heads This is what one might predict, as stature 
and head length usually exhibit a positive correlation No differences ore indicated 
between British and Unclassified Protestants All of the other differences in head 
length are statistically significant 

In respect to head breadth, the greatest difference occurs between the two 
Protestant groups, the Unclassified Protestants having significantly broader heads 
None of the differences between Catholics, Protestants, and Jews are of statistical 
significance 

Among males, we also find Jews have significantly shorter heads than do 
Protestants and Catholics (Table V) No significant differences are found between 
the two classes of Protestants, or between Protestants and Catholics 
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Head breadth corresponds closely to what was observed among females, the 
greatest difference being between the two classes of Protestants, the Unclassified 
Protestants having the Droader heads No differences of significance are present 
between Jews, Protestants, and Catholics 

To recapitulate, Jewish students are shorter in stature and head length than 
are Protestant and Catholic students, whereas Catholic students are taller and 
have greater head length than do the other groups No consistent differences in 
weight are apparent Unclassified European frntestants have broader heads 
than do British Protestants 


TABLE IV** 


FEMALES 


Group 

Number 

Head Length 

Number 

Head Breadth 

Russian and Central European JewB 

74 

178 79 * o 70 


144 05 * 0 57 

British Protestants 

62 

181 30 * 0 96 


142 58 * 0 76 

Unclassified Protestants 

109 

181 66 * 0 64 


144 47 * 0 64 

Unclassified Catholics 

27 

187 00 * 2 06 


143 30 * 1 36 


••Head measurements were not taken during the first ve.trs of the project thus the numbers 
of individuals in lables IV and V are considerabl> smaller thun those shown in Tables 1 II, 
and III Measurements are in millimeters 


rABLh V 

MALES 


Group 

Number 

Head Length 

Number 

Head Breadth 

Russian and Central Furopean Jews 

28 

187 80 * 1 06 

28 

149 25 * 1 51 

British Protestants 

60 

193 30 * 0 88 

59 

149 50 * 0 0/ 

Unclassified Protestants 

73 

192 27 * 0 73 

73 

152 00 * 0 00 

Unclassified Catholics 

38 

192 87 - 1 30 

38 

151 34 * 1 25 


These findings parallel those made earlier in respect to the blood groups 
handedness, dermatoglyphics and other traits Cultural differences are accom¬ 
panied by biological differences presumably as the result of random drift in gene 
frequencies within each of the populations 
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Animal Parasitology 

This manuel with emphasis on the animal parasites of man is designed for the introductory 
course in general parasitology There are sections on the Platyhelminthes Acanthocephala 
Nemnthelramthes Annelida Protozoa, and Arthropods arranged in the order listed Miscel 
laneous information in various places includes a list of reference books bibliographic aids 
zoological nomenclature, calibration of the microscope construction and use of zoological keys 
and parasitological techniques There are numerous illustrations tables of data ana an index 
The vartelg and amount of material in this euide and its arrangement allow the instructor 
much choice ofwhat to cover in the classroom The author unlike so many authors of manuals 
must believe ul learning and discovering by drawing because he frequently recommends that 
drawings be made and he has not included sketches for the student to label Unfortunately 
I do not have a first edition with which to compare this revision -Carl Venard 

A Laboratory Manual in Animal Parasitology, by H W Man ter ix+121 pages Lithio- 
pnnted Spiral binding Burgess Publishing Company, Minneapolis 1ft Revised edition 
l tftO Pnqp 82 2ft 














SOME PARASITES OF THE PRAIRIE MOLE, SCALOPUS 
AQUATICUS MACHRINUS (RAFINESQUE)* 


JOHN R OLIVE 

Department of Zoology Colorado A & M College, 

Fort Collins, Colorado 

A parasitological examination of 42 specimens of prainc moles, Scalopus 
aquatuus mackrtnus (Rafinesque), taken in Perry, Champaign, and Franklin 
Counties, (Ohio) was undertaken to determine (1) the species of parasites of the 
host, (2) the percentage of infection of moles with each species of parasite, and 
(3) the mean incidence of infection of the host 

The moles were obtained by trapping with the harpoon type of mole trap 
(Olive, 1946), and all but one of the animals were dead when recovered from the 
trap Parasites were removed from the moles as soon as possible after trapping 
and were preserved in alcohol 


ECTOPARASITES 
Atrtckoldaps glasgowt 

The mite, Alrtcholelaps glasgowt (Ewing), Was recovered from 37 moles of both 
sexes, which represented an infection of 90 4% The number of mites per host 
varied from 1-120 with a mean incidence of 11 4 

The most heavily infected mole was an immature male from which 120 mites 
were recovered The mites had caused a dermatitis on the sides and back of this 
animal, and apparently had loosened the fur in the head and neck region Much 
of the fur was matted with excreta of the mites The general condition and 
appearance of this mole showed evidence of malnutrition It seemed that the 
constant irritation by the mites had affected the feeding of the mole, since, at the 
time of examination, the stomach contained only digestive juices while the small 
intestine contained parts of several June beetle larvae and grass roots 

None of the other rmtc-infected moles showed any evidence of bung affected 
It is conceivable however, that mites may become a limiting factor in a mole 
population since Olson and Dahms (1946) found that Ltponyssus bacon , the tropical 
rat mite, produced a fatal anemia in laboratory animals that had become acci¬ 
dentally infected with the mite 

These authors attributed the deaths to anemia rather than toxic products 
produced by the mite, since the hosts “ demonstrated a progressive blanching of 
the skin, which could be attributed to a loss of blood ’ 

Two specimens of A glasgowt were sent to Dr E W Baker of the U S National 
Museum for confirmation of the identification 

SvphonapUra 

A single species of flea, Clenophthalmus psettdagyrtes Baker, 1904 was recovered 
during this study 

This flea was found on 35 moles This represented an infection of 83 3% 
The number of fleas per host varied from 1~43 with a mean incidence of 7 

There was no evidence of any damage having been done to the host by this 
parasite 

ColeopUra 

The one species of beetle, Lcphmus leslaceus Mueller 1817, recovered from 
2 moles represented a percentage of infection of 4 7% with an incidence of 1 5 

l The investigation was conducted at the Ohio State Unnersity, Columbus Ohio 
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The first 3 specimens of this beetle were taken from a live mole This is of 
particular interest since there is some controversy as to whether this beetle is a 
parasite Comstock (19*3) stated Whether it (L testaceus) is a parasite or merely 
a guest has not been definitely determined Other entomologists suggested that 
the beetle might be feeding upon mites or dandruff scales found on the host 
Morphologically it could well be a parasite The dorso ventral flattening and the 
presence of a tarsal claw are suggestive of a parasitic mode of life It may be that 
the beetles left the moles very soon after death not remaining nearly so long as 
the other ectoparasitic forms It therefore might have been recovered more 
often if it had been possible to examine more living miles or to have obtained 
and examined the hosts very soon after death 

ENDOPARASITFS 

Nematoda 

The roundworm Physaloptcra hmbata Leidy 1856 was the only nematode 
found it was recovered from 6 moles both males and females being infected This 
represented an infection of 14 0% with i mean incidence of 1 * Never more than 
two worms were found in a single host 

PhysalopUra hmbata was found only in the stomach In cases where the 
worm was still ittached it was usually near the pylorus These worms had n > 
visible effect on the nutrition of the moles However there was evidence of i 
pathological condition resembling a mild gastritis in the stomach >f one animal 
There was some ulceration of the stomach wall where a worm hid ipparently been 
attached at s)mc previous time Monnig (19*8) observed that Physaloptera 
occasionally change their site of attachment an 1 leave wounds that continue to 
bleed The mucosa then may become inflamed with subsequent erosion of the 
epithelium 

It would seem that secondary invaders might be cf serious consequence if a 
great number of these worms were present 

Acanthocephala 

The spiney headed worm Momhformts darkt (Ward 1917) \ an Cleave 1924 
occurred in 6 males representing both sexes of the host There was an infection 
of 14 2% From 1 10 worms per host were recovered representing a mean 
incidence of 1 9 

In all the moles M darkt was attached to the mucosa of the small intestine 
These worms were located at distances varying from 10 centimeters to *0 centi 
meters from the pylorus There wis i firm attachment to the intestinal wall 
and the head of the worm w is always directed anteriorly The medium surround 
ing the parasites was semi liquid well digested food 

The heaviest parasite burden of this worm was in a mole trapped in the city 
of Columbus Ohio Ten mature worms were attached between lo to 37 ccnti 
meters from the pylorus Despite the fact that the intestine was distcndcl and 
partially obstructed by the presence of these worms there was no evidence of any 
nutritional or pathological condition in the host There was however a slight 
mechanical injury caused by the attachment of the hooks of the proboscis 

In general the incidence with if darkt was greatest in urban areas 

Several sp^fcmens of M darkt were sent to Dr Asa C Chandler of Rice 
Institute for verification of the identification 

Ccsiotdea 

A single genus of tapeworm identified as Hymenolep s sp was taken from 
2 moles The percentage of infection was 4 76% with an incidence of 1 4 

In all only 3 tapeworms were recovered They were located high in the small 
mtetone While in each case the scolex of each worm was free from the intestinal 
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wall, there was no evidence of the worms having migrated Apparently the tape¬ 
worms had become detached from the intestinal wall upon death of the host 

No apparent damage was caused by this tapeworm Since it is a relatively 
small worm, its nutritional requirements are undoubtedly negligible However, 
it is conceivable that if it were present in large numbers it might rob the host of 
sufficient food to produce the type of symptoms associated with tapeworm infection 

discussion 

The incidence of infection of the 42 moles examined during this investigation 
is strikingly low as compared with that of other small mammals in this area as 
shown by Katz, 1938, Ellison, 1942, Koutz, 1944 It is believed that there arc 
two possible explanations for this condition First, the moles subterranean habitat 
forms a mechanical bamer against the parasites of surface dwelling animals and, 
therefore, the parasites arc not shared Parasite ova voided in the feces of other 
animals would seldom find their way into the moles’ feeding area Second, earth¬ 
worms make up the greatest part of the moles’ food, (Jackson 1915) Apparently 
earthworms do not serve as intermediate hosts of parasites of the mole 

Despite the fact that the incidence of infection was low, the percentage of 
infection was extremely high (97 3%) There was only 1 mole in this survey that 
was entirely free from parasites Since this specimen had been dead about 4 hours, 
it is unlikely that external parasites would have left the body in this length of 
time This mole was trapped in an area from which other parasitized moles had 
been taken, thereby precluding the fact that the area was free of infestation It 
would seem that this specimen had failed to contact infective stages of parasites, 
or, having contacted them, was immune to infection 

Again, since this was an immature mole, the absence of internal parasites 
might possibly be explained by the fact that the mole may not have been foraging 
long enough to have acquired an infection 

It is more difficult to explain the absence of ectoparasites, since it is highly 
probable that they would have been acquired through contact with parasitized 
moles or from infected nests 


SUMMARY 

1 Six species of parasites were recovered from 42 moles 

a The mite, Atnckolelaps glasgowt , (Ewing) This mite was recovered from 
90 4% of the hosts with a mean incidence of 11 4, 
b The flea, Ctenophthalmus pseudagyrtes Baker, 1904 This occurred in 
83 3% of the moles with a mean incidence of 7 0, 
c The beetle, Lcpttnus testaceus Mueller 1817, was recovered from 4 76% 
of the hosts with an incidence of 1 5 

d The roundworm, Physaloptera hmbaia Leidy, 1856, was recovered from 
14 0% of the moles with a mean incidence of 1 3, 
e The spiney-headed worm, Moniliformis clarkx (Ward 1917), Van Cleave, 
1924 This worm was taken from 14 2% of the moles with a mean 
incidence of 1 9, 

f A tapeworm, Hymenolepxs sp , was recovered from 4 7% of the hosts 
with an incidence of 1 4 

2 The percentage of infection with all parasites was 97 3% whereas the inci¬ 
dence of infection was 17 3 

3 In general the parasites had little effect on the condition of the host Only 
2 pathological conditions could possibly be attributed to parasitism These 
were (1) a dermatitis probably caused by A glasgowt , and (2) gastritis which may 
have been caused by the attachment of P hmbaia 
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WOLPFIA PAPULIPERA AND LEMNA MINIMA IN OHIO 

MAURKJ B WAI IhRS 
t 1e\ eland Ohio 

In mid lutumn of 194S md igain in the summer of 1949 the writer made col 
lections of one of the Duikwccd fiimly which until recently h is been considered 
ont of quite rare occ urruut— M olffia papulifera Thompson Both Gray md 
Bntton md Brown cite it as xcumng only in Missouri Muenscher however 
in his Aquatic Plants of the United States calls it infrequent in the central 
states A recent article in the American Midland Naturalist (Wolfhc ptpulifera 
in Floridi D Jacobs Vol 42 p 110) announces its discovery in Florida and 
refers to it as ipparently the onl\ known occurrence outside of Missouri 

However it has been collec ttd in several other plat es as set forth in an article 
published some years igo which has just been brought to the writers attention 
In Distribution and Flowtnng in Wolffia papulifera by W H Camp Ohio 
Journal of Science \ol i3 p 1(>3 (M ly 1933) collections ore listed from the 
following stations 

kennett Mo 
Columbia Mo 
Linn Co Kan 
Mexico City Mtx 
Latonm Ky 
Jackson Co Ohio 
Southern Campeche Mcx 

The collections made by the writer were from ponds located in the Holden 
Arboretum in Lake County the species was growing in company with Wolffia 
columbxana karst and Spirodala polyrhiza (L) Schleid 

Collections were also made at about the same time of another species of the 
family which is apparently of infrequent occurrence or what is more likely gen¬ 
erally overlooked —Ltmna minima Phill It grew m a stagnant pool near the 
Chagrin River in Cuyahogi County the territory comprising a part of the Cleve 
land Metropolitan Park System It seems rather remarkable that there is no 
record to date of this latter spines in the Ohio State University Herbarium 



FIVE NEW ARKANSAS MILLIPEDS OF THE GENERA 
EURYMERODESMUS AND PARESMUS 

(XYSTODESMIDAE) 

NELL B ' AUbbY 
Favetteville Arkansas 

The Arkansas millipedes described in this paper were collected by the author 
with the assistance of Dr D ivid C msey The Illinois specimen was obtained 
through the kindness of Dr Milton W Sanderson Holotypes will be desposited 
in the collection of the Philadelphia Academy ot Sciences piritypes will be 
retained bv the author 

During the summer of 18S7 Charles H Bollman then a student at the Uni 
versity of Indiana c ollectcd myn ipodb in Arkansas incidental to his work on the 
Geological Survey of Arkansas 1 This work covered the region lying between the 
Ouachita River near Arkadelphia and the Indian Territory line near Ultima Thule 
in Sevier County The specimens which he identified as Leptodesmus ktsptdtpes 
(Wood) and reported os abundant everywhere very common throughout 
the state a were undoubtedly various species now assigned to Eurymerodesmus 
and Paresmus 

Genus Eurymerodesmus Brolemann 

Termites smooth heels moderate!v extended their m trains thikcnel interior ingles 
rounded posterior angles from minded tc subacute pores literal Fcm r of legs not spintd 
Gonopods small telopodite a single unbr inched slender bl ide w ith set it usu i!lv mrcwh M irgin 
of gonopodal opening variously modified posteriorly and later lly with setose lobes The gen > 
t>pe is E ktsptdtpes (Wood) 


EorymerodeBmus hupidipes (Wood) 

Figures 1 4 

Pol\desmus ktsptdtpes a Wood Proc Phih Acid Sci 1804 p 7 Trans Amer Phil So 

IH65 p 220 hg 48 

Leptodesmus ktsptdtpes Bollm n hnt Amer IV 1888 p 2 

bur\merodesmus ktsptdtpes Brolemann Mem boc /ool hr XIII 1900 p 101 pi 0 hg 32 

In i colle tion of severd hundred millipedes m ide by the Minus Biological Survey there 
was only one specimen of Eurymerodesmus ktsptdtpes Su h relative start ity in the type state 
m ikes public ition of addition d details of this spec ies seem dcsir ible Wood s (1865) descnptic n 
is as follows 

Olive brown immitulatc mil scutum tmngulir with long h in ipex truncite ind 
decurvate feet roughly h ury male appendages short robust their terminal spine moderate 
distally abruptly cun ate densely pilose 

The side plites are rather snort with their edges much thickened The head has its 
vertex strongly camculate Its anterior face is merked with two small punctiform impres 
sions The lower border is not very strongly em irginate ind is set with a fringe of short 
thick hairs The antennae are mostly dark colored scarcely at all clavate and coarsely 
pubescent The feet are rough with closely set stiff hairs The anal scutum is prolonged 
posteriorly so as to come almost to a blunt point The appendages of the male afr short and 
thick Their termind bpme is slightly curved at its base thence is nearly straight save at 
its distal extremity where it is abruptly curved becoming ne irly horizont il It is beset with 
very numerous long hairs The female ippcndages consist of a pair of short conoidal 

very pilose processes which hive in opening along their inner edge Length inches 

Hab Illinois 

Although my specimen is faded there are indications of the usual mid dorsal black line and 
the colored probably orange keels and margins around the collum and on the posterior edges 

x Ann Rep Geol Sur Ark 1888 

•Bull U S Nat Mus 1893 No 3 p 74 
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of the tergites The dive pigment extendi down the sides under the keels in triangular areas 
almost to the sternum The legs are darker distally Antennal joints are edged m blade 

The process on the mandibular stipe has a longitudinal ndge on the anterior surface and an 
oblique ndge ectad Distally it is flattened and pigmented (Pig 1) 

The coxal joint on the second pair of legs u unusual in that the anterior of the two conical 
tubercles is about twice as long as that observed m any other species, the postenor is the usual 
sise (Fig 2) 

Between the fourth, fifth and sixth pairs of legs there are low, rounded hirsute prominences 
The sternal processes between the eighth legs are shown in Fig 3 Similar but smaller processes 
are between the seventh legs The claws of the legs have a bulbous process at the base 

In sUu the telopodites of the gonopods lie parallel, the laterally pointing apices accumulate 
and slightly flattened Setae occur in three rows a short subtermmal medial row and long 
lateral and ventral rows 

The gonopodal opening is broadly oval emargmate as usual anteriorly, and with a row of 
long stiff setae on the anterior margin A pair of conspicuous quadrate lobes is set obliquely 
near the latero posterior angles of the opening (Fig 4) The lobes are raised about half the 
height of the first joint of the eighth pair of legs bear a few setae on their inner or posterior sur 
faces longer setae on the highest margin and numerous setae on the anterior or lateral surfaces 
Similar lobes occur in E spectabihs , F bentonus , and F minimus Loomis 8 

Length of male about 30 mm width 4 2 mm 

Locality Illinois Dixon Springs Collected by Mr Phillip W Smith April 3, 1948 

Eurymerodecmui bentonus, n sp 
Figure 5 

Tergites dark olive with mid dorsal black line, orange keels and orange bands of almost 
uniform width around coll urn and across posterior margins of tergites Anal tergite orange 
distally Antennae longs and venter cream Dark triangular areas extend down the sides of 
the prosonites almost to the legs, similar areas are shorter on the metazomtes 

Lateral margins of keels almost straight, posterior angles of fourteenth through nineteenth 
acute This is in contrast to E hispidtpes, where the keels are well rounded laterally and the 
posterior angles of only the seventeenth through the nineteenth are acute This alone makes 
bentonus easily distinguished from huptdtpes 

Process on mandibular stipe of mole about half os Urge as in ktsptdtpes, but slightly pig 
men ted, and without ndgea 

Coxal joint on second legs of male with the usual two conical tubercles, the anterior scarcely 
larger than the posterior Legs and sterna are less hirsute than m hispidtpes Claws of male 

, Loomis t H F 1943, Jour Wash Acad Sti XXXIII, no 10 p 320, fig 2 


EXPLANATION OF FIGURES 

Fig 1 Eurymerodes mus ksspidsbes (Wood) Mandibular process left, an tenor view, X 40 
Fig 2 Eurymerodes mus kupiaspes (Wood) Coxa of left second leg, ventral view 
Fig 8 Eesrymer odes mus ktsptdtpes (Wood) Sternal processes between eighth legs of male, 
pos tenor view 

Fig 4 Eurymerodesmus hispidtpes (Wood) Telopodite of male gonopod, lobe of gonopodal 
opening, base of eighth leg, left side, onteno-lateral view 
Fig o Eurymerodesmus bentonus , n sp Gonopodal opening (gonopods omitted), anteno 
ventral view 

Fig 0 Eurymerodesmus spectabihs , n sp Seventh segment, anteno ventral view 
Fig 7 Eurymerodesmus spectabihs , n sp End of left telopodite. ectal view 
Fig 8 Eurymerodesmus ptnknen, n sp Gonopodal opening (gonopods omitted), an tenor 
view 

Fig 9 Pares mus pulaskt, n sp Right gonopod, ventro lateral view 
Fig 10 Paresmus columbus n sp Gonopodal opening (gonopods omitted), ventral view 
jFig 11 Paresmus columbus n sp Right gonopod, ventral view %n sUu 
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finer and without the large bulbous base as in huptdtpes Small hirsute praznmenoes occur 
between the bases of 1 legs four through seven The processes on the sternum between the eighth 
legs are not as high or as widely separated as in huptdtpes 

Gonopodal opening broadly oval slightly emaiginate anteriorly (Pig 5) No setae occur 
on the anterior margin but they are present posteriorly and on the marginal lobes The lobes 
are quadrate as in huptdtpes but they are nearer the margin and the highest point is the an tenor 
corner Setae occur on the anterior and posterior surfaces of the lobes they are shorter than 
the setae on the lobes of huptdtpes In huptdtpes the setae on the free edge are long tending to 
give the lobe a triangular rather than a quadrate appearance 

Telopodite of gonopod simple curved sharply (totally The acute amber tip projects 
slightly beyond the posterior margin of the gonopodal opening In sttu the telopodite* of some 
males are parallel in others they are crossed and subparallel As in huptdtpes there are three 
rows of setae on the telopodite a short subterrmnal medial row and two long rows one lateral 
and the other ventral 

Length of male hobtype 33 mm width 4 4 mm Length of female allotype 20 nun 
width 4 2 mm An intenex in the type collection was 27 mm long and 4 mm wide it 
had secondary sex characteristics of the female vulva® gonopod* and gonopodal opening 
appeared normal 

Locality Arkansas Benton County Monte Ne One male two females and the 
intersex were collected November 10 1040 at the base of a north sloping hillside on which 
oaks predominated Numerous other specimens were collected with E pluhnert at Blue Spring 
Carroll County Arkansas October 20 1040 This site is also hardwood predominantly oak 

Eurymerodeemus spectabllls, n sp 
Figures 6 and 7 

Tergites black ind beige mottled some specimens black and onnge the latter probably is 
the mature color prozomtes usually darker than metaxonites Intermittent mid dorsal black 
line Entire margin of collum the keel* and distal part of twentieth segment orange Some 
specimens have an irregular orange band which does not reach the keels on the posterior region of 
the tergites in some specimens the orange band is replaced by four orange spots m some the 
color lb so intense that at a distance they appear to be orange Antennae tan the sixth segment 
darkest Distal half of legs anal valves an 1 scutum and hides of body dark mottled The 
mottled pigment extends far down near the ntt ichment of the leg* on the metaxonites but less 
far on the prozomtes Venter and proximal half of lcgB cream 

Keels slightly rounded laterally but less so than in huptdtpes posterior angles of fourteenth 
through nineteenth acute 

Process on mandibular stipe less than h vlf as long as in huptdtpes not pigmented 

Coxal joint of se ond legs of male without the usual two com al tubercles Female very 
sparsely hirsute ventrolly male much less hirsute venjbilly than in huptdtpes Claws of male 
heavy and somewhat twisted the butbous base not#onspicuoub Processes on the sternum 
between the eighth legs not as high or os widely separated as in huptdtpes Sterna of legs three 
through seven without special processes 

Gonopodal opening typically emarginate anteriorly and almost free of setae posteriorly the 
margin is difficult to determine since the opening reaches far back to the eighth sternum quad 
rate lobes arise from the posteno lateral margins flare widely and end behind the margin near 
the eighth legs their anterior corners ore sharp and the anterior edges are folded back the free 
edges behind the anterior comen are black and short recurved setae occur on the edges and the 
medial surfaces (Fig 6) 

Telopodite of gonopod simple sickle shaped end abruptly accumulate giving it a beak like 
appearance (Fig 7) two sparse rows of setae most of them on distal half of telopodite 

Length of male holotype 21 mm width 3 mm Length of female allotype 22 mm 
width 3 2 nun 

Locality Arkansas three miles east of Magnolia m a cltnrux pine hardwood area Three 
Jftlee aJuf six females were collected Dec 24 1940 
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Burymetodeums ptiafaneri, n sp 

Figure 8 

Adults m full color with gray brown tergites intermittent mid dorsal black lme Keels 
margin of oollum posterior margins of tergites and distal part of twentieth torgite orange 
Orange margins on tergites usually wider medially almost giving the animal a tnmaculate 
appearance and causing it to resemble Auiurus flows with which it is usually found Antennae 
and distal half of legs dark gray Underparts and proximal half of legs cream Brown pigment 
extends far down aides almost to attachment of legs 

Lateral margins of anterior and middle keels rounded but not is much as in htsptdipes 
posterior angles of sixteenth through nineteenth acute 

Process on mandibular stipe about sue and shape of that in ktsptdtpes but without ridges 
or pigmentation 

Coxal jomt of second legs of male with the usual two conical tuber les about equal in use 
and not conspicuous Claws of male thi k not twisted but with bulbous base Sternal 
processes between eighth legs of mate with space between them about equal to width of one of 
the processes inverted with long setae Sterna between legs four through seven setose lightly 
rounded remaining sterna between legs of mole moderately setose Sterna of female almost 
glabrous 

Gonopodal opening emargmate anteriorly and slightly emargmate posteriorly The margin 
bears posteriorly a pair of widely separated triangular lobes similar lobes occur in E birds 
Chamberlin but the illustration given for that species 4 bhowB the lobes sharper and closer together 
than in pltshnert The elevation of the margins u> shown in Fig 8 The row of long setae across 
the anterior margin of the opening makes pltshnert easily distinguished from E bentonus whose 
range it overlaps Setae are seen laterally on the margin which is pigmented there and out on 
the sternum Setae also occur on the margin of the lobes on their posterior surface and on the 
margin between the lobes 

Telopodite of gonopods of male simple curved gently proximally and sharply distally Its 
setae ire in three rows a short subtcrminal row of four or five setae and two rows which extend 
almost the full length of the telopodite the dorsal of these two rows is sparser 

Length of male holotype 29 mm width 4 2 mm Length of female allotype 29 mm 
width 4 4 mm 

Locality Arkansas Mount Kessler Fayetteville November 10 1949 Other collection 
utes in Washington County are Devil s Den State Park Mount Sequoyah Elkins and Fden s 
Bluff Blue Spring m Carroll County Oakb are dominant at all sites 

I take pleasure in naming this species for Mr M J Phshner National Tuberculosis Asso¬ 
ciation in recognition of his assistance 

Genus Paresmss Chamberlin 6 

Agreeing in general with Eurymerodesmus The gonopods of the male are stouter through 
out Lobes of gonopodal opening arc continuous with margin not flarmg widely laterally or 
between the legs as m Furymerodosmus 

Paresmos pulsski, n sp 
Figure 9 

Tergites dark olive with indistinct mid dorsal black lme prosomtes darker than meta 
somtes Keels and distal part of anal tergite orange entire margin of oollum and posterior 
margin of tergites orange On most of the metaxomtes the orange area is wider medially nor 
rower laterally resulting m almost a tnmaculate appearance Legs dark distally sdme spots of 
the dark pigment also on the sterna and proximal region of the legs which otherwise are cream 
Sides well mottled with pigment Antennae tan except for sixth segment which is brown 

♦Chamberlin R V hnt News 1931 XLII no 4 pp 101-102 fig 8 

•Chamberlin R V Bull Umv Utah vol 32 no 8 p 7 figs 18 and 19 
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Lateral margins of keels rounded, but not as muck as m kisp$dtp$s, posterior angles of 
fourteenth through nineteenth acute. 

Process on mandibular stipe of male about one-fourth longer than in kupubp*s> laterad 
surface with low, broad prominence near base, no dark pigment 

Coxal pint of second legs of mole with the usual two conical tubercles, both rather sharp, 
but shorter than the genital process. Coxae of the third and fourth legs have a conical tubercle 
similar in shape and position to the anterior tubercle on the coxae of the second legs. Sterna 
between the legs of male hirsute Sternal processes between the eight legs are triangular, with 
relatively few setae, and widely separated Low, setose processes also occur between the legs 
of the fifth and sixth segments Claws not twisted 

Gonopodal opening sharply emargmate anteriorly and broadly oval posteriorly When 
viewed laterally the margin rises from its lowest point on the anterior margin to a triangular lobe 
laterally, foils somewhat and then rues to another small triangular lobe near the base of the 
eighth leg The lobes are continuous with the margin and are not apparent as lobes when 
viewed ventrally All of the margin except the anterior is setose, and the lobes are setose on 
their outer surfaces 

Male gonopods relatively large In situ the telopodites cross proximaliy then continue 
parallel, their dorsally curved ends reaching beyond and resting in the depression between the 
sternal processes between the eighth legs The ventral surface of the telopodite is convex, 
dorsally it is concave and there is a subterminal tooth on the dorsal surfeae (Fig 8), the distal 
third is bright amber color Setae occur m two rows on the telopodite one on the dorsal but 
face running almost the full length and the other latero ventral (t* stiu) on the distal half 

Length of male holotype, 88 mm width 6 mm 

Locality Arkansas, Pulaski County, three miles south of Sweet Home Two males were 
collected December 22, 1240 in an oak pine association 

Piresmus cohimbus, n sp 
Figures 10 and 11 

In color, pattern and shape of keels similar to P pulaskt Process on mandibular stipe 
without prominence at base, light brown 

Coxal joint of second legB of male with the usual two comcal tubercles, both rather sharp 
and slightly shorter than the genital process, which is somewhat truncated in this species. Small 
sternal setose processes are between the bases of all the legs from the fourth through the tenth, 
those between the eighth legs are largest, and the excavation between them is narrow, about half 
the width of one of the processes Sterna of female almost glabrous 

Gonopodal opening emargmate both anteriorly and posteriorly and angular posteno- 
laterally (Fig 10) When viewed laterally the margin rises from its lowest pomt anteriorly to a 
triangular lobe laterally, the highest point of the margin is just anterior to the posteno-Lateral 
•angle of the gonopodal opening Asm? pulaskt the lobes are continuous with the margin and 
are not apparent as lobes when viewed ventrally The lobes are sparsely setose on their margins 
and lateral surfaces, their margins are pigmented The anterior and posterior margins of the 
gonopodal opening are glabrous 

Male gonopods with the usual large coxa and small telopodite telopodite broad at base, 
accumulate distally, the tip curving dorsally (Fig 11) and overlapping Two long rows of setae 
distinguish this from the telopodite of E creolus Chamberlin 0 A longitudinal ndge Is on the 
dornl surface. 

Length of male holotype, 36 mm, width 6 2 mm Length of female allotype, 82 mm, 
width 5 8 mm* 

Locality Arkansas, three miles east of Magnolia in a climax pme-hardwood area Two 
males, two females, and several larvae erf the sixth and seventh stadia were collected December 
24, 1940 £ spectabUu occurred at the same site 


KTbamberlin, R V 1942, Bull Uni Utah, vol 32, no 8, p 6, fig 16 



EFFECT OF TEMPERATURE ON CATALASE ACTIVITY 


H C EYSTER 

The Charles F Kettering Foundation, 

Yellow Springs, Ohio 

A search of the literature for an enzyme already quite well known which might 
be involved directly or indirectly in photosynthetic reactions suggested catalase 
Catalase occurs m chloroplasts (Neish, Krossing), its activity in light grown com 
seedlings is greater in green ones than in albino or m yellow ones (EyBter, 1050) 
and it is heat sensitive at much below the boiling point of water and at a tem¬ 
perature which it was thought might possibly explam the maximum temperature 
for photosynthesis 

Leaves exposed for one minute at 55° C and above lost the ability both to 
form chlorophyll and to transform sugar into starch (Eyster, 1949) It was there¬ 
fore of interest to study the thermal stability of catalase, and to determine the 
critical temperature at and above which destruction of catalase in com seedling 
leaves occurs 


METHODS AND MATERIALS 

Green and etiolated com seedlings were grown and were subjected to a senes 
of temperatures by means of a water bath The temperatures employed were 
50°C, 55°C, G0°C and 65°C, respectively These temperatures were ngidly 
maintained within 1°C The seedlings, about 14 days old, were cut off at the base, 
inverted and submerged in the water of the water bath for periods of 1 minute, 

5 minutes, 10 minutes and 30 minutes, respectively 

Catalase activity was determined by the “catalase tube” method of Knott 
(1925) who measured the oxygen evolved from HjOi at a constant temperature and 
with constant shaking for a 5-minute interval on one gram of macerated tissue 
The temperature of the water bath was 27 5°C * 0 5, and the catalase tube was 
shaken at a constant frequency of 140 revolutions per minute The motor driven 
apparatus was improved by replacing the leather belt with chaui and gears 
This eliminated all variations due to slippage, and standardized the shaking con¬ 
siderably Present too, were an ammeter and a voltmeter to measure electric 
D C current feeding into the motor A rheostat was installed to regulate the 
current and thus have the motor maintain a constant speed of 140 r p m 

The sample was prepared by taking 1 gm of umblemished fresh leaves These 
were cut with scissors, disregarding size and shape, and placed m small mortar 
To this was added 1 gm U S P precipitated CaC0«, approximately 1 gm reagent 
grade sea sand 60-120 mesh, and 1-2 ml distilled water, depending upon dryness 
of sample The mixture was ground to a fine paste {for about 7 minutes) usmg 
large pestle This was washed with distilled HiO into a small bottle The total 
volume of water added was 25 ml This was found to be a most convenient 
amount for rinsing mortar and pestle 

After shaking the mixture, 2 ml portion was quickly withdrawn by use of a 
large orifice pipette and transferred to one arm of catalase tube Five per cent 
hydqpgen peroxide was used to which some CaCOi had been added and shaken 
This mixture was kept stoppered and standing in ice water to keep the HiOi at 
constant concentration by reducing decomposition to a minimum 2 ml of this 
was withdrawn by pipette and placed into the other arm of catalase tube To get ~ 
checks the ends did not need to be the same for sample and for H*Oj respectively 
The charged catalase tube was carefully secured (level and in line with rod) to 
stopper on shaft and allowed to sit in the bath exactly 3 minutes to come to tem¬ 
perature of bath Meanwhile water level m gas burette was adjusted and air exit 
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clamped It was made certain that the catalase tube would fit well up on the 
stopper The motor and stopwatch were started simultaneously The gas 
burette reading was taken immediately at end of 5 minutes by adjusting the water 
level during the run 


RESULTS AND DISCUSSION 

The catalase measurements are given in Tables I and II Table III is a 
summary of Tables I and II A study of the data in these tables will reveal 
that 55°C was the temperature at and above which destruction of catalase occurred 


TABLE I 

Catalase Measurements on Etiolated Corn buDLiNi a Subjected to TsitPERATURKb 
BbTWEFN 50°C AND 06°C FOR PERIODS VARYINC FROM ONE MIN TO THIRTY MlN 


Catalase value is expressed as ml at 0« in a 6 minute interval 



Catalasf Activity Afar 

Temperature 

1 min 

5 min 

10 mm 

30 min 

Controls 

80° C 

v ■ 'JmHH 

9 22 

9 10 


9 22 



9 16 

9 00 


9 20 


9 20 

9 20 

9 10 


9 28 

Average 

9 23* 

0 19* 

9 07* 

8 80* 

9 23* 

66“ C 

8 70 

8 42 

8 20 

1 96 

8 28 


8 60 

8 42 

8 18 

1 98 

8 30 


8 60 

8 40 

8 22 


8 28 

Average 

8 M* 

8 41* 

8 20* 

1 98** 

8 29** 

60° C 

/ 10 

MEM 






KS : 






0 76 




Average 

7 07** 

0 76** 




65° C 

IB 












Kur 





Average 

0 60** 






*Denotes comparability with proper control 


A pretreatment of seedlings at 55°C for one minute brought about some destruction 
At 50 s C there was no significant destruction except for pretreatment of green 
seedlings for 30 minutes A comparison of the temperature effects on etiolated 
and green seedlings of approximately same age showed the catalase in green ones 
to be slightly the more neat labile or destructible 

Why is it that 56°C is the critical temperature above which chloroplast catalase 
is destroyed as well as above which chloroplasts lose their ability Doth to form 
chlorophvll and to transform sugar into starch 11 There are at least two plausible 
explanations Either (1) all of the chloroplast reactions are intimately tied up 
so that a disturbance to one affects the others also or (2) the various chloroplast 
reactions are accomplished by independent proteinaceous enxymes which are 
denatured by much the same conditions 

Lents (1027) reported that drying of com seedlings at a temperature of 66°C 
deduced their catalase content and that a continuous temperature of 42°C_dunng 
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germination and growth decreased markedly the catalase content of com seedlings 
In the potato tuber, Appleman (1910) found that the catalase was completely 
destroyed at 50°C The point of total destruction of catalase for moat of the 
cases reported, however, ranges from 65 to 80°C (Miller, 1938) 

It is well known that low temperature interfere with the utilisation of nitrogen 
compounds and accounts for chlorosis in com germinating on cool spring days 
To determine whether catalase formation may also be markedly reduced by low 
temperature during early growth of com seedlings, the thermostat of the green¬ 
house was adjusted to maintain a temperature of 10°C This was done just 
as the green seedlings were pushing through the surface of the soil After 10 days 

TABLE II 

Catalase Measurements on Green Corn Seedlings Subjected to Temperatures between 
fiO°C and 0O°C for Periods Varying from One Minute to Thirti Minutes 
Catalase value is expressed as ml of O* in a 5-minute interval 
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While there is a remarkably close correlation in the way physical factors and 
chemical compounds affect catalase activity and photosynthesis, there is still no 
proof that the two are directly connected by a functional relationship 

TABLE III 

Summary of Effect of Temperature Treatments on Catalase Activity, 

Based on Control- 100 


Etiolattd 


Temperature 

Catalase Activity After 

1 min 

5 min 

10 min 

mm 

W°C 

100 

100 

99 

9ft 

wc 

93 5 

91 

89 

34 

oo°c 

85 

9 



66° C 

7 





Green 


Temperature 

1 min 

ft min 

10 min 

80 min 

fi0°C 

103 

101 

96 

78 

fift°C 

92 

76 

43 

12 

60° C 

33 





TABLE IV 

Effect of Temperature During Growing Period on Catalase Activity 
C atalase value is expressed as milliliters of Oi in a 6-mmute interval 


Age of Seedlings 

Catalase Activity 

Greenhouse 

10* C 

In Doom 

26° C 

Days 



14 

9 26 (2) 


1ft 

9 12 (2) 

11 68 (2) 

16 

8 44 tt) 

10 27 (2 

17 

9 87 (2) 

10 94 (2) 


SUMMARY 

1 Catalase in leaves of corn seedlings was destroyed by temperatures at or 
above 5S°C 

2 A comparison of the temperature effects on etiolated and green seedlings 
of approximately the same age showed the catalase in green, ones to be slightly 
the more beat-labile or destructible 

3 There seems to be a common thermal effect on catalase, starch synthesis 
enzyme, and chlorophyll synthesis enzyme 55°C is the critical temperature 
above which all three enzymes are destroyed A plausible explanation 'for this 
enzymatic destruction is that these enzymes are proteinaceous and are subject 
TO thermal denaturation, as for example, egg albumin 
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4 The catalase activity was found to be quite high in chlorotic corn seedlings 
grown in greenhouse at lCrC, but did increase somewhat in ones placed at 25°C 

5 There may be no direct functional connection between ca talase activity and 
photosynthesis 
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OCCURRENCE OP SCAPHIOPUS HOLBROOKII HOLBROOKII 
(HARLAN) IN ATHENS COUNTY, OHIO* 

PAUL J SPANGLER 
Department of Zoology, Ohio University 
Athens, Ohio 

A single individual of the spadefoot toad was collected near Athens, Ohio, 
May 24, 1943, by Dr H T Gier This specimen, an adult female, was reported in 
Copeia * This appears to be the only definite record for Ohio up to the present 
Following a heavy rainstorm on June 1, 1950, Jack Jacobsen and the author 
heard an unfamiliar “whank” coming from a temporary pond near the Athens 
Airport We investigated the area and were able to collect one female specimen 
which was swimming in the water Others were heard but could not be located 
On June 16, following another heavy rainstorm, the toads were again heard 
The temporary pond near the airfield was examined again, and several males 
were spotted singing They submerged when approached and none were col¬ 
lected At another temporary pond at the western end of the airfield a terrific 
din was set up by these toads By using a net, thirty-one (31) specimens were 
collected m less than half an hour There were many more present in the pond 
Eight pairs were taken in amplexus Tadpoles of the toads were also collected 
on June 29 These are the first tadpoles of the spadefoot collected m Ohio Speci¬ 
mens will be placed in the Zoology Department Collections at Ohio University, 
Athens, and in the Ohio State Museum, Columbus 

Specimens 1 9—Near Athens, Ohio, May 24,1943, H T Gier, Coll, 

1 9—Athens (Airport) Ohio, June 1,1960, Jacobsen & Spangler , 
8 j 23 9—Athens (Airport), Ohio, June 16, 1950, Spangler 
24 Tadpoles—Athens (Airport), Ohio, June 29, 1950, Spangler 


'Paper No 48 from the Department of Zoology, Ohio University, Athens, Ohio 
■Gier, H T Copeia, IMS, (1) p B0 



IS NATURAL SELECTION AN'OUTWORN TERM* 


PAULD HARWOOD 
Dr Hess and Clark, Inc 
Ashland, Ohio 

In the Origin of Spectes Darwin remarked that it was necessary to use such 
terms as natural selection and the struggle for existence in “a huge and meta¬ 
phorical sense including dependence of one being on another, and including (which 
is more important) not only the life of the individual, but success in leaving 
progeny ” (Darwin 19- ? p 78) Some believed that these usages implied too 
much but Darwin hoped that with a httle familiarity such superficial objections 
will be forgotten, since “Everyone knows what is meant and is implied by such 
metaphorical expressions” (p 09 ibid) 

Notwithstanding his sanguine hoped, antagonism to the phrase natural selec¬ 
tion, still finds expression m scientific journals (McAtee 1949) Consequently, 
there may be some excuse for describing briefly a few recent experiences which 
validate the use of natural selection or survival of the fittest in the Darwinian 
sense I do not propose a complete discussion of the subject, indeed completeness 
is not possible in view of the writer s limited opportunities Rather I shall describe 
briefly some observations which validate the concept of natural selection as Darwin 
employed the phrase I have already taken some pains to establish the breadth 
of Darwin’s concepts Another quotation from the Ongtn of Species clearly 
indicates the core of the definition as unployed by Darwin 

“On the other hand we may feel sure that any variation in the least degree 
injurious would be rigidly destroyed This preservation of favorable individual 
differences and variations and the destruction of those which are injurious I have 
called Natural Selection or the Survival of the Fittest Variations neither useful 
nor injurious would not be affected by natural selection 

It is a fundamental law of life to vary Zooolgists who have used chemicals 
experimentally to destroy insects and other forms of life quickly discover that a 
similar or identical dose yields variable results against different individuals of the 
same species Prior to the use of DDT as an insecticide the innate variations in 
resistance which houseflies, Musca domestica, might exhibit toward the compound 
doubtlessly existed but were neither useful nor injurious When that chemical 
was first used variations which are well known were encountered Therefore, 
houseflies offered abundant material to test natural selection as soon as DDT 
became a part of their usual environment Entomologists of Orlando Florida, 
were able to breed highly resistant flics by experimental breeding in the laboratory 
and artificial selection of the more resistant individuals These selected houseflies 
could withstand successfully much larger dosages of DDT than required to kill 
their ancestors (Lindquist and Wilson 1948) Experimentally the efficacy of 
selection was demonstrated 

Notwithstanding the innate variability of houseflies toward the toxicity of 
DDT, that chemical was widely used to control the pests Suddenly the variations 
became of tremendous significance for the survival of the species For two or 
three years many American homes enjoyed practically fly-free summers But 
natural selection was approximately as successful among wild flies as experimental 
selection proved to be in the Orlando laboratory Particularly in southern Cali¬ 
fornia, where a large number of generations per year are possible, DDT resistant 
flies appeared At Bellflower, California, a strain of flies was found which required 
800 tunes as much DDT to kill them as normal flies (March and Metcalf 1949), 
and the r es i s t a nc e was inherited as proved by breeding tests The same phenomena 
vAs observed in widely separated parts of this country As yet DDT resistance 
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among houseflies is not known in Canada, possibly because of the short Canadian 
s umm e r which does not permit as many generations per year Consequently, 
fewer Canadian flies have Deen exposed to DDT, and natural selection has only a 
reduced opportunity to exhibit its power 

The case of the housefly and DDT-resistance is only one of many instances m 
which insects exposed in their natural state to a deleterious chemical have sue* 
cumbed at first, but after several generations experience, they have developed 
resistance toward the chemical and have successfully returned near to their former 
abundance The individuals with variations tending toward chemical suscepti¬ 
bility were destroyed and the resistant forms were preserved Perhaps Darwin 
made an unfortunate choice when he inserted the word “rigid” in the first sentence 
of the last quotation, but this is largely a question of semantics rather than biology 
Certainly under a state of nature, selection has proved far more efficacious than 
many of us believed possible, and it seems fully as powerful as Darwin expected 
The results which are established by laboratory test and by numerous field 
observations conform closely to the Darwinian theory 

A review of all instances where insects have acquired resistance to insecticides 
is unnecessary for purposes of this note However, the fever ticks of cattle, 
Boopktlus spp illustrate some points not apparent in the instance of the housefly 
and DDT The U S Bureau of Animal Industry recommended the extermination 
of this tick m 1905 and later conducted a campaign intended to achieve the 
objective (Report of the Chief of the Bureau of Animal Industry 1906 and subse¬ 
quently) As McAtee (1949) indicates, the elimination of the last tick proved 
difficult, but the Bureau, persisted After more than forty years of effort the tick 
was eliminated from Continental United States, and the campaign was earned to 
outlying possessions 

In other countnes a policy of voluntary control was inaugurated Infested 
cattle were dipped in the same arsenical solutions employed for eradication in the 
United States but when the numbers of ticks were forced below levels of economic 
significance dipping ceased Whereas these arsenical dips used intensively over 
small area after small area exterminated the tick bit bv bit, the same dips used 
extensively over large areas like Australia and South Africa gradually lost their 
efficacy (Whitnall and Brackford, 1947, 19th Ann Rept, 1945 Australia) Today 
in those countnes where control rather than eradication was practiced, arsemc- 
resistcnt fever ticks arc spreading rapidly, and cattlemen are turning to other 
agents to stop the successful recrudescence of the fever tick Where small num¬ 
bers could be successfully exterminated by arsenical dips, large numbers and 
several generations through natural selection successfully resisted the same agent 

Possibly the punst may insist that exposure of insects in a state of nature to 
insecticides is an artificial situation, and therefore, the phrase, natural selection, 
cannot be applied Nevertheless, the situation closely parallels some of the 
hypothetical examples described by Darwin Consequently, the results observed 
have some importance as a verification of Darwinism Using a broad but scarcely 
metaphorical definition we have seen natural selection operate 

Only small organisms having several generations per year are able to expose a 
sufficient number of generations and of individuals to a deleterious factor to make 
possible a successful response Even with small animals as we have seen, a suc¬ 
cessful response may not be achieved if the agent is applied to small segments 
intensively and successively Furthermore, only economically important species 
like houseflies and cattle ticks are observed sufficiently closely over long period* of 
time, and over wide expanses of territory to ascertain if a successful response is' 
being made Nevertheless, the first stages of this cycle are apparent all about 
us among other organisms 

A few decades ago, a blight of chestnuts was accidentally introduced into the 
United States I was able to observe the effects of this parasite upon a magnificent 
and virgin stand of chestnuts in the Great Smoky Mountains during the summer df 



380 


PAUL D HAS WOOD 


Vol L 


1947 For hours I walked through a tangle of dog hobble and blackberries All 
around were large, dead chestnut trees, some prostrate, others still standing The 
trunk of one prostrate giant which lay across the trail was more than breast high, 
and after climbing onto it, I estimated by pacing that it was more than 60 feet to 
the lowest limb Along the trail I saw a very few infected but living individuals 
Most were mere suckers from surviving roots, but one was a tree with a trunk 
more than a foot in diameter Dead limbs and other lesions proved the tree was 
infected, yet burrs from the fall before littered the ground As McAtee states, it 
is difficult to exterminate the last survivor of a race Perhaps, after a passage of 
sufficient tune a blight resistant chestnut will repopulate the steep slopes of the 
Great Smokies but for a slow breeding organism, like the chestnut, sufficient time 
means centuries, not a few years as with houseflies 

Meanwhile we can only hope that the status of the chestnut will some day 
change from that of an unsuccessful, declining population to a successful, increasing 
species Nevertheless, we fear the worst We remember the great hordes of pas¬ 
senger pigeons, which formerly darkened American skies Whether the last 
survivors were destroyed by a natural predator, namely man, or whether as a 
parasitologist suspects, an introduced pathogen Trichomonas galhnae finished the 
work begun by man is unimportant Extermination is possible It occurred m 
the geological past, before man evolved, and it occurs today Perhaps the 
passenger pigeon foretells the fate of the chestnut or perhaps that tree will some 
day make a successful response to the blight 

Natural selection may be, as McAtee (1949) insists a purely negative principle 
Nevertheless the results of this force, when coupled with the struggle for existence 
as Darwin closely urn ted the two, may lead to positive results ana the survival of 
a threatened and badly mauled species such as the chestnut or the fever tick 
The instances where natural barriers have broken down and organisms have 
invaded new areas to the detriment of forms formerly successful in that area are 
too numerous to enumerate We may observe today the effects of the invasion of 
the upper Great Lakes by the sea lamprey The geological record shows the 
effects upon the native fauna of the invasion of South America by northern mam¬ 
mals at a late period Indeed the geology of that continent influenced markedly 
the character of the Origin of Species The generalizations Darwin formed from 
observations m that land and elsewhere might have enabled a keen analyst to 
predict the results of our modem uses of insecticides It is very difficult to formu¬ 
late terms or phrases which will describe these broad principles without in some 
degree giving offense to someone’s semantic preconception However, Darwin s 
terms such as “struggle for existence," and “natural selection," suggest the 
relationships as they actually exist Possible “survival of the fittest" should be 
discarded for reasons of an emotional nature, but the others may be used in a 
large and almost metaphorical sense as Darwin intended, at least until better 
terms are formulated 
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THE MIXED BLOOD RACIAL STRAIN OF CARMEL OHIO 
AND MAGOFFIN COUNTY KENTUCKY 


EDWARD T PRICE 
Department of Geology and Geography 
University of Cinci mati Cincinnati Ohio 

A number of population groups of dark skinned peoples recognized as socially 
distinct in rural localities of eastern United States are commonly assumed to tie 
tn racial mixed from white Negro and Indian ancestors A small example of 
such a group is mentioned by The Ohio Guide (1) as living in the vicinity of Carmel 
in Highland County Aside from another small mixed blood settlement of very 
different circumstances in Darke County this group near Carmel is probably the 
only one to be found rooted in Ohio 
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MIXED-BLOODS OF CARMEL 

Carmel is a cross-roads hamlet based on a school, a church, and a country 
store Its location on the margin of the Till Plains, half surrounded by the wooded 
hills which marie the western edge of the Appalachian Plateau, is probably sig¬ 
nificant for the phenomenon which brings it this notice (figs 1 and 2) 

The “half-breeds” or “Carmel Indians,” as they are locally identified, are 
well known to the farmers of the vicinity, who, on the surface at least, accept 
good-naturedly the claim of the former to Indian ancestry Privately the question 
of Negro blood also may be raised Most of the older residents think that both 
are present and can name families or individuals who they think illustrated each 
type in the days before the mixing was so thorough The group look mixed, a 
few of them are nearly white, but most are identifiable by their brown or tan skin, 
many of them have curly black hair, and many have straight black hair Pew, if 
any, really look like Indians, but identifying negroid features are not usual I 
consider it likely that Indian and Negro mixtures are both present on the basis 
that the degree of pigmentation in most of the people otherwise seems inconsistent 
with their general lack of negroid features (figs .1, 4, and 5) 


ft*. > 



Fic 2 The Waverly cuesta, western edge of the Appalachian Plateau 
Carmel lies at the foot of the hills on the left 


The surnames of the members of this group are, with few exceptions, Gibson 
(Gipson), Nichols, and Perkins One or two other names have recently been 
added to the group by marriage Some of the Gipsons aver that the Gibsons 
have a trace of Negro blood In the summer of 1947 their number was determined 
to be at least ISO, the population is said to have been somewhat larger in times past 
These half-breeds usually reside m the hilly part of the Carmel environs 
Their homes are characteristically one-room shacks, a few of which are mud- 
chinked log cabins Some live as tenants on farms of the vicinity, in recent years 
a few have been able to purchase small tracts of land Traditionally they have 
been squatters, taking advantage of the unused hill land, tolerated by the owners 
as long as they seemed useful to the community as a source of farm labor A 
group of shacks occupied m one of the hollows is known as “Pocahontas Row ” 

In addition to sporadic work on farms, the Carmelites h!ave supported them¬ 
selves in various ways, partly from the hill lands where they hunt squirrels and 
ground-hogs (in season or out) for food, dig ginseng (Panax qutnauefohum) and 
yeilowrodt {Hydrastis canadensis) for sale to herb houses through the local stores, 
and obtain wood for fuel and building Most of them keep chickens, which run 
in and out of the houses freely in summer, and some keep pigs Many cultivate 
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small garden patches and occasionally one may have the land for a com crop 
Petty theft particularly of feed grains has been attributed to them One family 
apparently not connected with the others has made a business of weaving and 



Fig 4 Cam el family 


selling baskets Various public welfare payments have contributed to their 
support in recent years to the great irritation of their neighbors 

In cultural terms the Carmel Indians represent an intrusion of the Kentucky 
Mountains into the Middle West The country people are quick to point out their 
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differences in language—the prevalence of non-grammatical phrases and the use of 
old farms such bb “holp” and “poke,” “hit” is common for “it,” and “lamp oil” 
is the phrase for kerosene The laundry is booled in the outdoor kettle, and the 
more industrious string their “shuck beans” on the porch to dry out and produce 
a supply of food for winter (fig 6) In their numerous progeny and in their general 
family relations they also correspond closely to the rural Ohioan's concept of 
Kentuckians 

The Carmelites are considered extremely shiftless by their neighbors, it is the 
characteristic belief (perhaps worthy of study itself) that nothing can be done 
for them which will permanently raise their low standards This impression of an 
ambitionle8s existence is supported by direct observation of some of the people 



Pig fi Carmel children of closely related families The light and dark 
types stand in striking contrast 


The visitor is likely to find most of the residents of a house in a sitting or reclining 
position One with whom I talked had planned a tobacco crop, but had only 
poor excuses for not having started it by mid-June Malnutrition might well 
provide a physiological basis for the continuance of this inertia, which few incentives 
seem to overcome 

The cultural peculiarities are not needed for determining the source of the 
mixed breeds, for it is common knowledge in the community that Magoffin County, 
Kentucky, is their original home Many of the present residents were bora in 
Magoffin County, and they return there frequently for visits, some wintering m 
Kentucky regularly Lack of economic opportunity was apparently the reason 
for their leaving Magoffin County, and, indeed, sdme of the Carmel people move 
on north for seasonal employment in the Scioto onion marshes or work on railroad 
gangs Carmel, however, has the aspect of home to many of these people, and 
they ate hkely to come back again On returning to Carmel, they may move 
into vgcant shacks or, finding the old homes torn down, move in with neighbors 
It a a standing joke in the community that one never knows how many people he 
toia? find living in one of the shacks 
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The termination of their original northward movement at Carmel is probably 
a matter of chance, but, once arrived, they found an ecological niche which offered 
them the needed sources of support The juxtaposition of reasonably good agricul¬ 
tural land and steep hill land replete with the hollows of an irregular boundary 
seems to have offered in one locality farms prosperous enough to provide employ¬ 
ment and a refuge for residence locations their shacks are sheltered from the winds 
of the open plains and from easy observation, they arc off the arable land whose use 
the farmer would refuse, but accessible to building material, fuel, food, and a 
source of supplementary cash The fanner in his turn gained a source of labor 
which would not only not demand high wages, but may not have even desired 
steady work 



Pig 6 Shuck beans strung up to dry on porch in Tennessee 
Thu» practice is also reported at Carmel 


MIXED-BLOODS OF MAGOFFIN COUNTY 

Investigation of Magoffin County as the source of the Carmel people soon 
disclosed that it too, with adjacent sections of Floyd County, is the home of a 
mixed group Magoffin is a typical Kentucky Mountain County with little to 
distinguish it from many others The better farming land is in the narrow valleys, 
the poorer on the lower slopes of the hills As in most of the mountain counties, 
Negroes are almost completely lacking 

The mixed-bloods are accepted without senous question as to origin or status 
Many of them own farms, some of the hillside variety, others of somewhat better 
nature In Magoffin County their ownership of submaiginal land is traditional, 
whereas m Carmel it is new They are usually considered to be part Indian, 
though a few people prefer to call it Negro, and they have been famous for their 
large families and their ability to keep them going without apparent means of 
support Many have also been farm laborers Their habits of ndge farming ^ 
and of hunting with their numerous dogs are usually attributed to their Indian 
blood 

Most of the Magoffin County mixed-bloods who are recognizable today have 
straight black hair, rarely wavy The suggestion of Indian blood is more easily 
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accepted than is the case with any other such group I have visited (figs 7 and 8) 
Intermarriage with unmixed whites is not unusual at the present 

In view of the derivation of the Carmel group from Magoffin County, two 
cunous differences between the two groups met my observation The Magoffin 
mixed-bloods are generally lighter in dan color, and their residence m the area is 
mote dispersed There are, perhaps, 200 of the mixed-bloods in Magoffin County 
now, they are considered to be fewer in number and less Indian-like m appearance 
than m the earlier days recalled by old-timers The surnames found among the 



Fig 7 Member of the Magoffin County group interrupted while interplontmg the 
com with beans She claims to dc three-fourths Cherokee and 
appears to be partially correct 


Carmel group are prominent and are said to belong exclusively to the mixed-bloods 
m Magoffin County, Cole, Hale, Harmon, and Barnett are also characteristic 
surnames 

Big Lick, Middle Creek, and Mason Creek (fig 9) are mentioned as residence 
localities for the mixed-bloods, but the Big Lick, in reality a short narrow branch, 
is the only concentration of them It contains six houses and some very poor sites 
for farms, but a map of 1916 showed 16 houses m addition to the school (2) A 
former teacher at the school said that it had 68 pupils m 1926, some of them grown, 
but none advanced beyond the thud grade, the school's enrollment of 23 in 1947, 
over half of whom actually lived on the Big Lick, also indicated the population 
ejeerease, Within the last 40 years the people have been converted to the Holiness 
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sect, which has erected a church at the mouth of the stream This area was 
dominated by the Cole family and is yet known as the “Cole Nation ” 

The conversation of the Magoffin County mixed-bloods confirms the conclusion 
that the different families in scattered parts of the country are closely related 
Some of this group also migrate to the onion marshes and other places where 
seasonal employment may be obtained 



HISTORY OF THE MIXED-BLOODS 

Some members of both the Carmel and Magoffin County groups claim Cherokee 
Indian ancestry and refer to forebears who came from "Old Virginia” or Ten¬ 
nessee The story of then 1 origin told by white residents of Carmel involves 
settlement nearby of a slave-holding family from Virginia shortly before the Civil 
War It asserts that the slaves, who were named Nichols, were freed by their 
move into Ohio, but continued to live in the community and married the later 
immigrants from Kentucky, who bore the names of Gibson and Perkins On the 
other hand a county historian (3), who has long been interested m the backward 
peoples of the locality, thinks that Shawnee Indians surviving in the area formed 
the nucleus of the group and that they have only recently mixed with the immi¬ 
grants from Magoffin County 

The census records (4) support neither of the last two accounts The first 
trace of these mixed people at Carmel appears in the 1870 schedules and shows 
that all of them had ties with Magoffin County Five families listed as mulatto 
in Brush Creek Township (Carmel) included three Gibsons, a Nichols, and a „ 
Perkins Some of the older members of these families were bom in Virginia 
and Tennessee In 1880 the count of these families was Nichols 10, Perkins 2, 
Gibson 1, all the family heads were bom in Kentucky As a matter of interest, 
the census of 1890 (5) recorded more Indians resident in Highland County than 
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in any other Ohio County, the number was 22 and all were in Brush Creek 
Township 

Very few marriages involving members of this group were recorded m the 
Highland County records before 1900 it is said that they seldom troubled to 
legalize their marriages until very recently Between 1900 and 1946, 4b marriages 
recorded in Highland County involved persons from the Carmel group as identified 
by name (or name of parents) and residence or birth in Carmel or Magoffin County, 
both parties to 24 of these marriages were so identified In other words, over 
two-thirds of the mixed-bloods whose marriages were so recorded and identified 
married other members of the group This rate of m-mamage, indicated also 
by the paucity of surnames, is surprisingly high for a small group removed from 
its original home At least a third of the parties to these marriages were unable 
to sign their names 



The census schedules indicate that some ancestors of this mixed group were 
in Floyd County (which then included Magoffin) by 1810 In the census of 1820 
several of these families were listed as free colored persons In 1850 and sub¬ 
sequent years members of the same group of people were variously listed as both 
white and mulatto Their numbers increase with successive censuses It is 
evident that this racial mixture is a matter of long standing with these people 
and that the first of their ancestors to settle in Kentucky were mixed themselves 
Virginia, Tennessee, and North Carolina appear in the census schedules as states 
of birth of the early settlers 

The racial distinctions indicated by the censuses may have played a part in 
the selection of emigrants from Magoffin County The darker-canned members 
of the group may have found fewer opportunities at home and may have played a 
disproportionate part m the movement Another possible explanation of the 
darker complexion found among the people at Carmel is the greater opportunity 
available there for marriage with Negroes 

It is a matter of considerable interest that the records indicate with reasonable 
probability a connection between the Magoffin County mixed-bloods and the 
better jpiown and more numerous Melungeons of eastern Tennessee and southwest 
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Virginia This case rests on the identification of mixed-bloods in the records by 
two conservative properties their surnames and their classification as free persons 
of color or mulattoes this method is considered valid because of the facts that the 
census records list few free persons of color aside from those bearing the names 
of present interest and that these names arc usually grouped when they do appear 

TABLE I 

Names of Melungeons and Magoffin Cointv Mixed Bloods 


Recognized Mdungeon 

N imes Today 

Recognized Names of 
Magoffin County Group 

Collins 

Williams 

Gibson 

Gibson 

Barnett (') 

Perk mb 

Goins 

Freeman 

Nichols 

Mullins 

Sexton 

Cole 

Moore 

Bolen 

Collins (*) 

Minor 

Bell 

H ile 

Delph 

Mue 

Harmon 

Barnett 


TABL1 II 


Silecied Cfnsis Data on Fuff Colored Families Bearinc Names Common among 

THE MHLl NCFONS AND MAGOFFIN t OV NTY MlXLD BLOODS 





Number of 

Year 

County 

State 

Name 

I ami lies 

State of Origin 




(if not Ky given 
only after 1840) 

Known Melungcon 


i 



localities 

Wilkes 

N C 

Nichols 

1 

1790 

Hawkins 

Term 

Hale 

2 

1830 



Cola 

1 

1830 



MoBcley 

2 

1830 

Claiborne 

Tenn 

Cole 

1 

1830 

Cocke 

Tenn 

Nichols 

5 

1840 

Letcher 

Ky 

Nicholas 

1 

1830 Tenn 


Perkins 

1 

I860 Tenn 

Possible Melungeon 





locality 




1830 

Campbell 

Tenn 

Perkins 

1 

Counties between 





Melungeon and 
Magoffin areas 





Pike 

Ky 

Moselev 

1 

1830 


Gipson 

Collins 

2 

1830 



1 

I860 

Harlan 

Ky 

Cole 

1 (Indian) 

1860 Va 

Knox 

Ky 

H irmon 

1 

1860 


Goins 

1 

1860 



Goings 

1 

1860 

Magoffin I loyd area 




1850 N C 

Floyd 

Ky 

Moore 

2 

Mosley 

1 

1850 Tenn 



Moore 

8 

1870NC K> Va 



Mosley 

1 



(In 1947 both Floyd and Knott Counties Ky had people named Moseley who are con 
sidered to ha\e Indian Llood ) 
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The significant name data from the census records are summarised in Tables 
1 and 11 

Gibson is now the only important name shared by Melungeons and Carmel 
Magoffin mixed bloods All other common surnames of Magoffin County people 
may be identified among free colored people who the census schedules indicate 
have lived in association with Melungeons Free colored persons bearing two 
Melungeon names (Collins Moore) have lived m association with the ancestors of 
the Magoffin County people and the name of another eastern Kentucky family 
(Moseley) now rumored to possess Indian blood is associated in the records with 
both the Melungeons and the Magoffin County people The counties containing 
these people form a chain which is continuous between Magoffin County and 
the Melungeon home area which centers m Hancock County (formerly included 
in Hawkins) Tennessee The names of a few individuals in census uid county 
records also lend weight to these conclusions 

CONCIUSIONS 

These mixed blood groups then appear as by products of two larger population 
movements one westward the other northward Mixed blood peoples from the 
Southern Seaboard states moved westwird with the stream concentrating m 
certain localities The Magoffin County group was formed by branches of this 
stream from the east as well as northward moving offshoots of the Melungeons 
The original populations were \ery small but they increased by natural repro 
duction the mixed bloods were distinguishable from other mountain residents 
only by their names color ind reputation Beginning about the tune of the 
Civil War Magoffin County served in turn as tht jumping off place for a move 
across the Ohio The latter move, brought to Carmel a mixed blood population 
entrained by the gencr il emigration from overcrowded parts of Kcntuckv 

REFLRENCES 
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p 600 
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(4) Original s hedules of undestroyed U S censuses up to and including that of 1870 are filed 

by year state and county in the U S N itiona] Ar hives Washington D C The 1880 
census is available on microfilm it the D A R libnry Washington 
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FIFTIETH ANNIVERSARY 

Oh 

THE OHIO JOURNAL OF SCIENCE 

In November 1900 the first issue of the Ohio Naturalist was published The 
Ohio Naturalist later became the Ohio Journal of Science Hie publication of 
this issue marks a half century of service to science 



NEW SPECIES OF ERYTHRONEURA OF THE 
MACULATA GROUP 

(Homoptera Cicadfllidae) 

HERBERT H ROSS 

Illinois Natural History Survey Url ana Ill io s 
AND 

DWIGHT M Dp LONG 
Ohio State Univers t> ( olumt us Ohio 


The species described below all occur in Illinois with idditionil records for 
some from the Ore it Smoky Mountains region In working out the identity of 
these species there arose a need for el inhcation of the definition of the Maculata 
Group 

In current and past North American literature the genus Frythronenra has 
been divided into a senes of groups on the bisis of wing venation Thtrt has 
been considerable difference of opinion imong vanous luthors is to the numbei 
and limits of these groups due in part to the variability of the venation d ehir 
acters even withm the same species and m part to the admitted arbitr iry nature 
of the groupings A much sounder basis for subdividing the genus using charat ters 
of the male genitalia has been advocated by Ribaut and other Furoptan authors 
These are summarized by Ribaut 19 Ml (Faune de Fnncc 31 Typhlocybidae) 

A survey of genitalic types of the Maculata Group shows that two major 
groupings are represented One contains only the species tilmotensts (Gillette) 
with its two color forms regalts Beamer and spectra McAtce This species can be 
placed satisfactorily in Ribaut s Faseiaticollis Group characterized by the evenly 
convex foot of the style and the short simple pygofer hook The second group 
includes all the other species placed in the Maculata Group by DeLong and 
Knull 1945 and Oman 1949 m their check lists of the North American forms it 
apparently is not represented in the European fauna at lcist as reported by 
Ribaut The Maculat i Group may be characterized briefly as follows style with 
a posterior point or a concave apical m irgin pygofer hook straight or el jngate 
never short and hooklike simple in most species but cleft to base in some in which 
case the base is a single stalk fag 1 closely associ ited with the base of the pygofer 
hook is a sclerotized but undarkened short rod which usually has the ippearance 
of a basal spur figs 1 10 This is the largest known group in the genus containing 
ibout 130 known species 

Brytfaroneura mlfli n Bp 

This species is closely related to untca Beamer differing in the deej er cleft nd long \ pper 
arm of the pygofer hook and the shallower phah it 1 

Male —Length 2 9 mm Ground olor whitish ream head with > ellowibl open di imond 
shaped mark pronotum with yellowish U shaped mark elytra with large pale oringe n hor 
mark and apical spot on davus irregular orange marks making a ug tag down on urn i pink 
border along the apical rrossvews and associated veins and a black spot in b ist of til M« 

Gemt&lia as in fig 1 Pygofer hook left slightly more th in halfway to base the two arms 
subequal in length the dorsal one slightly stouter the base is narrow curved and turned and 
expands into a broader portion before the base of the deft this condition being especially apparent ^ 
from dorsal view fig IB Style with foot oblique to base with sharp proje ting heel sharp 
anterior point and with the posterior point represented by only a sharp angulation Aedeagus 
with pholirata situated just above the midi me phaheata with lateral aspect long moderately 
deep nearly parallel sided and rounded at apex and with posteno ventral aspect n*irrow par ill el 
sided and with a very narrow lateral flange from base to well beyond the midpoint 
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Holotype, male, Gibeoraa, III, July 14, 1948, on Qutrcus sUilata, MAI* and Ross (INHS) 
This specimen was taken in company with several similarly marked females from an isolated 
tree and may represent a host association 

Srythroneura nagifer n sp 

The runous pygofer hook of this species is unlike that of any other known species. The 
bhort, wide phalicata indicates a close relationship with aescult Beamer and Spain n sp , but in 
these two the pygofer hook is different 
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Volt _Length 2 S nun Ground color pole straw color markings on head and pronotum 

indistinct elytra with marking, similar to preceding spectra but those which are orange P“* 

in that spectra are pale yellow m this Genitalia as in fig 2 Pygofer hook elongate 

apex of pygofer the base slender and curved the apex deft to form a long lender dorsal"**" 

a^TalhS curved ventral arm both serrate with a few sharp projections the> dorsal a***■ 

markedly sinuate and the entire apical portion is thin and foltaceous Style with 

sue heel large and triangular anterior point inconspicuous and posterior point deader slightly 
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sinuate and longer than the length of the foot Aedeagus with phahcata situated near dorsal 
margin phalicata very short fairly deep and very wide with sharp lateral projections on the 
main portion toward apex bearing laterally a wide smooth edged flange extending almost the 
entire length of the phahcata 

Holotype male Rocky Branch Clark Co III Sept 14 1040 on Corylus amertcana 
Staimard and Rosa (INHS) 

Brythroneura quercalbae n sp 

Thu is a close relative of mtra Bearner differing from it in the U shaped cleft of the pygofer 
hook and the fon eps like position of the two arms 

Male —Length 3 mm Ground color whitish cream markings on head and pronotum 
indistinct elytra with several pale yellow marks m basal portion beyond this with \ few thin 
diagonal reddish marks and with a reddish border ilong the apical tross\ ems ind with a black 
mark in the base of cell M< Genitalia as in fig 3 Pvgofer hook with both lateral and dorsal 
aspects slightly curved the apical third cleft to form two arms which curve tow ird each other at 
apex the dorsal arm the longer both arms and the basal portion of the hook slender Style with 
foot oblique the heel sm ill and sharp the anterior point minute but ingulate and the posterior 
point represented by a short sharp angulation Aedeigub with phahcata situated just above 
the middle phalicata long and fairlv deep the apex almost ingulate the ventrd aspect narrow 
and parallel sided the ipic tl portion with sparse imbrications 

Female —Similar in sue shape and color to m ile 

Holotype male Elkmont Tenn Gt Smokv Mts National Pirk Sept 1 1948 on Quercui 
alba Ross jnd Stann ird (INHS) Allotype female same dita P rit>pes sime data 156 1 
12 9 Kukapoo State Park 111 Jul\ 28 1948 on Querent alia Sanderson and Becker (INHS) 
Piritypes in INHS and collection of D M DeLong 

Brythroneura apala n. sp 

This species is closely related to bifida Beamer from which it differs m the swollen anl 
upeurved lateral aspect of the pygofer hook 

Male —Length 2 8 mm Ground color whitish head and pronotum with only indistinct 
markings elytra with black spot in base of cell Mi and with indistinct yellow markings shaped 
and situated as in mtUti Gem tali i as in fig 4 Pygofer hook thin and foliaceous the lateral 
aspect curved first down then up the base slender the middle portion gracefully expanded the 
apex cleft to form a pair of tapering sharp tipped arms separated at base by a U shaped outline 
Style slightly oblique the heel fairly large and angular the anterior point small and rounded 
and the posterior point slender almost straight and longer than the foot Aedeagus with 
phalu ata situated very close to its dorsal point phahcata short shallow but wide and be truig 
a wide flange with serrate edges 

Holotype male Rocky Branch Clark Co Ill Sept 14 1949 on Fagus grandtfolta Stann ird 
and Roes (INHS) Paratypes Rocky Branch Cr Oliver III April 22 1949 Stann ird and 
Rosa 1<? (INHS) Marshall Ill April 22 1949 Stannard and Ross (INHS and coll D M 
DeLong) 

Brythroneura tesulla n sp 

In general characteristics this species approaches manus Beamer but differs in the shape 
of the aedeagus and the less sinuate pygofer hook 

Male —Length 2 9 mm Ground color whitish elytra with black spot in base of cell Mi 
reddish border along apical trossvems and orange spots as follows an anchor mark and apical 
marie on rUvus and three sinuate marks on oonum Genitalia as in fig 5 Pygofer hook with 
lateral aspect sinuate dorsal aspect slightly so fairly robust gradually expanded toward apex 
the latter mooed to form dorsal and ventral angles which are slightly serrate with a few sharp 
small points Style with foot oblique heel sharp but not large anterior point blunt posterior 
point minute but finger like Aedeagus with phalicata situated at dorsal point the socket 
profile sinuate and the phalicata curving slightly down from it then up phalicata fairly deep 

L apex rounded its ventral aspect wide at base and tapenng to a fairly narrow apex its apex 
1 sides With numerous spiculatxma 
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Holotype male EUemont Tom Gt Smoky Mt* National P irk Sept 1 1948 on Quercus 
alba Rosa and Stannard (INHS) Allotype female same data Para types Marshall 111 
April 32 1949 in woods Ross and Stannard 2 9 (INHS and oil D M DeLong) 

Brythroneun arenoea n sp 

This species is i close relative of marra Beimer differing in the wide pygofer hook 
unexpended ipot of phalicata ind small heel 

Male —Length 2 8 mm Ground color whitish j ittem similar to the preceding species 
but with the markings pile yellow except for the black sjwt in celt M 4 Genitalia is m fig 6 
Pygofer hook foliaeeouB and moderitely long extending to tip of pygofer slightly sinuate m 
later U view curving ventrad at extreme tip it is seen it its widest from dorso literal view fig 6F 
when it appears markedly fusiform Style with foot slightly oblique heel sharp ball of heel 
with a convex flange instep nirrow interior foint short ind round posterior point slender 
sharp curved slightly toward heel and a little longer than hdf length of foot Aedeagus with 
phalicata angling only slightly from so ket ind its dorsal mirgm almost ontiguous with the 
dorsal point of the socket phalu ata deep nil-rowing towar 1 apex apex u[ turned to form a small 
flange ventral ispect of phihcita with mim bod> nirrow ind parallel sided ea h side with a 
lateral flange which is wide it base ind taj ers into the body just before apex 

Holotyje male Thornton Ill Sept 7 1949 on Corylui amertcana Ross and Stannard 
(INHS) 

Erythroneura con n sp 

Although key ch iri ters in h ite a proximity of this species to conttnua Knull and Auten it 
does not seem closely relited to any known sj e ies From conttnua it miy be separated by the 
bladelike pygofer hook and less mgultr postern r point 

Male —Length 2 7 mm Ground color white with irregular pinkish spots on head thorax 
and elytra these arc remarkably bimilar to the amngtment found in maculate (Gillette) Gem 
talia as m fig 7 Pvgofer hook thin and bladehke angling slightly ventrid its apex curved 
sharply ventrad ind endmg just within the outline of the pvgofer lower margin with small 
well spaced serrations basal rod unusually large Style with foot almost at a nght angle with 
long axis of style heel sm ill an 1 sharp anterior point blunt but f urly long posterior point wide 
at base tapering to sharp apex slightly unuite inner mirgm oncave and is long as foot 
Aedeagus with ph iluata fairly lose to dorsil point ind ingles only slightlv from socket phalicata 
shallow straight the tip with a slight dorsal point the ventral as|>d t fairly narrow with a wide 
flinge down eath side serrate on ipical half 

Female —Size shape and color os for male 

Holotype male North Fist Pa Oct 14 1949 on purple raspberry (Rubus sp) J A 
Cox ((oil D M DeLong) Allotype female same dati Paratjpes same data 66 d" 9 
same data but Sept 26 14 9 9 (coll D M DeLong and INHS) This seems to be the first 

definite host record of an Frythroneura from Rubui 

Erythroneura igella n sp 

The large foot and extremely long posterior pomt of the style place this species at once in the 
mtrtfica penettca pan a complex From these it differs in the longer pvgofer hook and the 
shallower phalicata 

Male —Length 2 8 mm Ground color whitish black spot in base of cell M 4 otherwise 
markings very jnle ind indistinct Genitalia as in fig 8 Pvgofer hook curved downward 
slightly sinuate not quite attaining edge of pygofer of moderate width at base and tapering 
gradually to a thin apex Style with large foot set it about a nght angle with axis of style heel 
small and sharp anterior point scarcely different i ited posterior pomt slender nearly straight 
and exceedingly long at least one and a half times length of foot Aedeagus with phalicata 
set at a sharp angle with socket and situated just above midpoint phalicata long shallow an<T 
parallel sided its ventral aspect narrow slightly widened at base and with a small flange at 
each side on basal half the apical half of the structure with a few scattered imbrications 

Holotype male Belle South Springs Ill July 16 1948 on oak Mills and Rom (INHS) 
Golconda Ill July 23 1947 on Quercus tmbnearta Sanderson and Stannard (INHS) 
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Erythroaetm stoven n sp 

The short posterior point of the foot and the elongate nearly straight pygofer hook place 
this species in the vicinity of campora Robinson but sloven may be readily distinguished from 
this and related species by the runous beaklike phalli ata 

Male —Length 2 7 mm Ground color white head with thm pink diamond mark pro 
notum with lateral spots and mesal U spot pinkish elytra with black spot m base of cell M« 
and pinkish marks as followb clivus with a middle square mark and an apical mark ronum 
with scattered mirks forming in indefinite ind disconnected zigzag and a border around the 
apical crowvcinB Genitalia as in fig 9 Pygofer hook elongate extending slightly beyond 
pygofer lateral aspect slightly sinuate slender of nearly equal thickness throughout and pointed 
at apex dorsal aspect slightly fusiform and tapenng more suddenly toward apex Style with 
slightly oblique foot heel bmall and projecting anterior point only a blunt angulation posterior 
point sharp only slightly longer than depth of instep instep long and slightly but gently concave 
Aedeagua with phalicata set near dorsal point curving out only slightly from socket phalicata 
sinuate widest at base and tajienng to a spoutlike apex with narrow lateral flanges on basal 
half and very minute serr itions toward apex 

Holotype male Rocky Branch Cr Oliver Ill Apnl 22 1949 Row> and Stannird (INHS) 
Pantypeb same data fid" (INHS and coll D M DeLong) 

Eiythrontura acanthi n sp 

This species is most closely related to lenia Beamer differing m the tapenng pygofer hook 
and shape of phalicata 

Male —Length 2 9 mm Ground color white markings on head and pronotum indistinct 
on elytra of usual type but pale yellow ind Uso indistinct Genitalia as in fig 10 Pygofer 
hook very long extending beyond pygofer lateral aspect slightly smuite and curving dorsad it 
apex the basal portion fairly deep the apical half slender dorsal aspect very sinuate and 
appearing to have a slender base Style with foot oblique heel antenor point and posterior 
point each represented by a small sharp angulation foot m general short and deep with a nearly 
straight instep Aedeagus with phalicata situated near dorsal point and angling markedly from 
socket phalicata of moderate length lateral aspect slightly clavate ventral aspect stout and 
parallel sided except for a slight enlargement at base almost the entire phalicata beset with 
sharp spines 

Holotype, male Fairfield Ill July 14 1948 on Carya ovata Mills and Ross (INHS) Para 
types Rocky Branch Cr Oliver III Apnl 22 1949 Roes and Stannard cf 1 (INHS) Fdgerwood 
Ill July 23 1947 on Querent tmbrtcarta Sanderson and Stannard (coll D M DeLong) 


DID YOU KNOW? 

The Ohio Journal of Science accepts manuscripts on any scientific 
subject from setennsts living anywhere in the world 

The Ohio Journal of Science now pays all publication costs including 
the cost of illustrations 



MINERAL RESOURCES RESEARCH AT THE ENGINEERING 
EXPERIMENT STATION OF THE OHIO STATE UNIVERSITY 

CHARLES H BOWEN 
Research Engineer Mineral Resource* 

Engineering Experiment Station, The Ohio State University 
Columbus, Ohio 

The Engineering Experiment Station of The Ohio State University was estab¬ 
lished by legislative act in 1913 It is affiliated with the College of Engineering 
and operated as a part of that division of the University As stated in the law, 
"The duties of the Engineering Experiment Station shall be to make technical 
investigations and to supply engineering data which will tend to increase the 
efficiency and safety of the manufacturing mineral transportation and other 
engineering and industrial enterprises of the state and to promote the conservation 
and utilization of its resources ” Any of the state agencies may seek assistance 
from the Station, the expense of the research being borne in full or m part by the 
petitioning agency, according to the judgment of the Engineering Experiment 
Station Advisory Council Citizens of Ohio, business enterprises, etc, may also 
seek such assistance, subject to certain specifications and contractural agreements 

Studies of Ohio’s mineral resources are a very important function of the 
Engineering Experiment Station Because of the importance of this work and the 
need for better integration of effort, a special project was established in 1946 One 
of the duties of the supervisor of this project is to act as liaison between the 
Engineering Experiment Station, industry and other state and federal agencies 
As a result of many technical investigations of Ohio's mineral resources certain 
facts and trends have been revealed that may be of interest and assistance to the 
geologists of the state These will be considered under each of the major lines of 
interest of the Engineering Experiment Station 

FUELS RESEARCH 

As a result of increased general interest in synthetic fuels many low-temperature 
carbonization tests of coals and shales have been made in recent years It has 
been found that the oil yield from Ohio coals, by this method, compares favorably 
with yields from coals of other states In 1948, the Geological Survey of Ohio 
sampled several coals and carbonaceous shales These samples were analyzed at 
the Engineering Experiment Station and a bulletin summarizing the data is in 
preparation 1 

Another phase of the synthetic fuel study has been to investigate the Ohio 
shale as a source of oil Analyses of sample suites taken through the entire thick¬ 
ness of the formation show a general three-fold division of the unit in southern 
Ohio The upper 80 to 90 feet are the richest, yielding from about 5 to 14 gallons 
of oil per ton The middle portion gives the lowest assays, 0 to 4 gallons per ton 
and the lowermost portion gives somewhat intermediate oil yields These facts 
are consistent with the three-fold division of the Ohio shale noted m the northern 
part of the state 

From analyses to date it may be stated that the Ohio shale is not suitable for 
oil production under present economic conditions Should the economic factors 
undergo a distinct change, or should sufficiently valuable by-product uses be 
discovered, certain areas of this large deposit of low-grade material may be amenable*' 
to exploitation The survey of this resource is not complete but sufficient data 

‘Bowen, C H Smith, W H and Knimin, P 0 "Further Studies of Ohio Coals and 
Shale* 1 Ohio State University Engineering Experiment Station, Bull US 
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are available to indicate that further investigation can be made somewhat 
incidental to other research problems 

Coal Beneficiation 

Other fuels research includes a coal beneficiation project whose aim is to improve 
the quality of Ohio coals for the general fuel market and for use in the production 
of synthetic fuels This coal beneficiation project is being done m cooperation 
with the Division of Geological Survey The Meigs Creek, or number 9 seam, is 
the coal being investigated at present, inasmuch as it constitutes the largest unde¬ 
veloped reserve of coal in Ohio The research will attempt to determine the nature 
and mode of occurrence of the sulphur and ash, and to determine what processing 
will be required to economically remove those impurities 

The beneficiation program may have more far reaching results than those 
expressed in our immediate aims No Ohio coal is used by the coking industry at 
present, but when the low sulphur coking coals of the Appalachian Field are 
exhausted certain of Ohio's coals may be beneficiated to the extent that they too 
will be used m this industry Demorest 1 found that the numbers 6, 7 and 8 seams 
would coke, especially if cleaned and then blended with low-volatile coal 

Underground Gasification 

A rather new development in the utilisation of solid fuels is the underground 
gasification of coal In this process the fuel values are extracted as a gas without 
recourse to customary mining techniques The coal seam is set on fire and the 
gases extracted by means of drill holes and/or simple mine entries Since the 
strata overlying the coal form the retort, the character and thickness of these 
strata are of prime importance According to the rather incomplete data available 
at present the following generalizations may be made 

1 The cover should be quite thick m order that it may absorb any subsidence 

2 A thick shale senes seems desirable, first, because through-going joints are 
not so common, and secondly, because m subsiding the broken shale rapidly 
increases in volume, filling the void and hence does not tend to break to the surface 

3 Bloating and swelling of the roof rock under the action of heat is desirable, 
such bloating tendencies arc often present in carbonaceous, pyntic and micaceous 
shales The expansion of the roof rock tends to fill the burned-out area and crowd 
the air blast against the fire face Limestone is undesirable as a roof rock because 
the carbonate decomposes, creating a still larger void and the carbon dioxide given 
off dilutes the effluent gases 


CERAMICS RESEARCH 

A great deal of the research at the Station has been in the field of ceramics In 
structural clay products, for instance, the aim has been to find, test and develop 
standards for better raw materials, another aim is to develop better blending 
methods so that these raw materials will produce a ware having high strength, a 
long firing range and low porosity It has been found that many of Ohio's shale 
units are admirably suited for such wares In fact, a request was recently received 
from a North Carolina ceramic producer for sources of such Ohio shales so that 
he could purchase several carloads a week for blending with local material 

Several of the shales in the Coal Measurers are found to possess very desirable 
qualities. Of these the Clarion shale, of Hocking and Perry counties, is an 
outstanding example Two Conemaugh shales, the Buffalo and Brush Creek, have 
been found suitable at least in places The Mississippian Bedford shale is also 
widely used for bnck and tile, and tome of the shales of the Cuyahoga formation 
are utilised locally 

*Demorest, D J "Carbonization of Ohio Coals ’ Ohio State University Engineering 
Cxperimefat Station, Bull 16, 1028 
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A shale showing the following properties will generally warrant testing for 
structural clay products 

1 A moderate amount of free silica 

2 Low carbon content 

3 Fairly high iron content, but disseminated and in the oxide form Pynte 
is deleterious 

4 Soft and friable, which is a fair indication of good workability 

5 No marked efflorescence at the outcrop which indicates the presence of 
harmful sulphur, sulphates and other soluble salts 

0 Presence of small quantities of finely divided (sencitic) mica 

7 Low lime and/or magnesium content, these constituents tend to shorten 
the firing range and to act as a bleach 

Lig/Uwetght Aggregates 

Several Ohio materials are suitable for the manufacture of lightweight aggre¬ 
gates Among the units tested and found good are the Ohio shale, Minford Silts, 
Bedford shale and several of the coal formation shales Lightweight aggregate 
is essentially an artificial, vesicular lava The raw material is heated rapidly so 
that the mass is viscous (pyroplastic) at the time that certain minerals decompose 
with the evolution of gas The gas bubbles are entrapped in the somewhat viscous 
mass which is cooled before the gas completely escapes Not much gas is required 
and, at present, it is believed that carbon and pynte are the chief gas sources 
Finely divided mica, in moderate quantities aids in fluxing and the water inherent 
in the mica molecule may aid in the blowing action 

Other Ceramic Research 

The Minford Silt has been found to be a good glazing matenal if blended with 
some fluxing agent, by itself it is too refractory 

A profitable line of future investigation would be the beneficiation of some of 
our more plastic clays by the flotation process There is a distinct possibility that 
clays such as the Clanon of Vinton County and the Lawrence of Lawrence 
County could be made into good substitutes for ball clays in the manufacture 
of whiteware 


FOUNDRY SAND 

The Experiment Station and the Ohio Division of Geological Survey are 
sponsoring an investigation of Ohio foundry sands, although the project is far 
from complete, certain facts and trends arc now known 

So-called synthetic sand and clay mixtures are replacing naturally bonded 
molding sands, especially in the large foundries This trend will work to the 
disadvantage of certain naturally bonded sand producing areas in the state, such 
as Gallia, Muskingum, Ene and Ashtabula counties This need not be a total loss 
inasmuch as Ohio is rather well supplied with sources of clay-free base sands The 
Sharon, Massillon and Black Hand sandstones are important producers of syn¬ 
thetic sands and are capable of even greater production The Berea sandstone 
and the dune sands of the old lake beaches can also be treated (washed) to satisfy 
demands for which present producing units cannot qualify 

A second trend in foundry practice may also aid our synthetic sand producers 
In the past the foundries wanted well-sorted sands, those in which the bulk of 
the sand was retamed on three adjacent sieves, hence sands such as those from 
the St Peter formation aud from the dunes in Michigan commanded a premium - 
market Present foundry practice requires less well-sorted sands in which the 
bulk of the material is retained on 5 or 7 adjacent sieves Under these specifications 
the well-sorted sands will loose their premium rating in the industry and Ohio's 
sands may be more favorably received by the foundry industry 
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Present research is directed at other traditional foundry specifications some 
of which work to Ohio s disadvantage The trends seem to indicate that some of 
these specifications are merely traditions and have little basis in scientific fact 
If and when these traditions are exploded (and it will be a difficult task) Ohio 
sand producers may be in a better competitive position than they now are 

LMESTON* 

In 1948 the Engineering Experiment Station and the Division of Geological 
Survey co operated in drilling a core hole through the Maxville limestone in 
Muskingum County This hole was part of a program to explore sources of high 
calcium limestone in Southern Ohio The hole bottomed in the Vinton shales at 
585 feet and showed about 70 feet of Maxville overlying them The analyses 
indicate the existence of about 26 feet of rather good limestone and nearly the 
entire thickness is suitable for cement manufacture The basal 8 feet of the 
Maxville shown m the core is a breccia ted dolomitic limestone which with the 
other lithologic and paleontologic venations noted could form the basis of an 
interesting geological study As might be surmised from the thickness of the 
Maxville the overlying Pottsville section was very short 

Other investigations in limestone and dolomite include the plotting of all 
existing quames and collecting data on the physical and chemical properties of 
the rock These data may be of some assistance in the correlation of strata and 
may also assist in noting areal variations in the units involved 

This paper has been a summary of some of the data available at present The 
incomplete results of some projects and the contractural nature of others 
has precluded the making of any further statements at this time However the 
Station by means of its various publications will make these results available as 
soon as possible 
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As every one connected with the Ohio Academy of Science knows its officers 
and Council have been placing special emphasis upon making the Academy in 
organization which will serve all the scientific interests of the state With this 
end in view one of the projects recently undertaken by the Academy has been 
the organization of a Junior Academy of Science Since most members of the 
Academy are probably not familiar with the scope of the Junior Academy s actm 
ties an outline of what it is intended to accomplish may be of interest 

Those who have been responsible for developing the Junior Academy have 
proceeded on the principle that the chief purpose in establishing such an organize 
tion is to aid in discovering and rewarding scientific ability among high school 
students It has also been assumed that discovery and initial stimulation of talent 
among these students is in the hands of high school science teachers that reward 
and encouragement toward contmued effort is the function if the Ohio Academy 
of Science 

Past experience m the form of an earlier attempt to develop a Junior Academy 
revealed that an elaborate organization involving clubs student officers a student 
council and all the other machinery made usi of by their elders is more of a dis 
traction to the students and a burden to their instructors than i help Conse 
quently the present plans do not call for any organization among the high school 
students themselves Their role is solely that of students interested in science 
who develop projects under the guidance of their instructors In line with this 
our plan calls for the students to be made junior members of the Ohio Academy of 
Science and for the various activities of the junior members of the Academy to be 
directed by a Junior Academy Council made up of college and high school science 
instructors If conditions in individual instances favor some form of local orgamza 
tion such as a science club it may be established or advantage may be taken of an 
existing club but such action is a purely local measure The Junior Academy 
as such takes no part in it 

High school science instructors and others whose primary interest lies in the 
development of science at the secondary school level instead of belonging to a 
Junior Acidemy of Science become members of the Ohio Academy of Science 
A separate section the Science Education Section has been organized especially 
for this group of members although they can belong instead to another section 
of the Academy if they care to The purpose of the Science Education section is 
two fold In the first place it serves as a means of bridging the gap between 
science teachers on the high school level and those on tht college level It also 
affords an opportunity for high school teachers of science throughout the state 
to exchange their views Groups of teachers are usually organized on a strictly 
regional basis and so provide opportunity for an exchange of views on a regional 
basis only There is ordinarily no opportunity for an exchange of views on a 
statewide basis This opportunity the Ohio Academy of Science hopes to provide 

From all of this it can be seen that there is in reality no Junior Academy 
in the usual sense of the word Instead what we actually have is a Junior Division 
of the Ohio Academy of Science for high school students and a Science Education 
Section of the Academy for high school teachers By these two device* the Ohio' 
Academy is taking one more step toward welding the science minded persons of 
the state into a single unit one that can truly be considered an Ohio Academy of 
Science 


801 



302 


FREDERICK H KRBCKER 


Vol L 


The operation of the Junior Academy plan w as follows The state has been 
divided into six districts, each centering about a college or university Five 
of the regions have as a center one of the five state universities The sixth region 
has Muskingum College as its center Each year high school students interested 
in science who have developed some special project of a scientific character, exhibit 
the results of their efforts at the central institution in their district on what is 
termed a Science Day This day is usually set sometime m April. It is supposed 
to come not later than two weeks before the annual meeting of the Ohio Academy 
of Science Arrangements for the district Science Day are made by a committee 
of high school teachers with the cooperation of a representative from the science 
staff of the regional institution Projects exhibited are expected to illustrate 
some phase of the following major fields of science Botany, Chemistry, Geology, 
Physics, Zoology, Mathematics or applied subdivisions not readily limited to any 
one field, such as photography, conservation, agriculture, health consumer science 
The exhibits may be in the form of collections, experiments, apparatus or papers, 
although papers are not encouraged All exhibits are intended to represent 
something the student has done in addition to class work Each student entrant 
payB a fee of fiO cents This fee together with the fact that he has presented an 
exhibit makes him a Junior Member of the Ohio Academy of Science He has no 
voting privileges and can hold no office Projects are judged by members of the 
science staff of the district institution working m pairs Awards made are rated 
as satisfactory, good, excellent, superior Certificates attesting the appropriate 
awards are given to exhibitors 

Winners of a superior award m the districts are entitled to enter their exhibits 
in a statewide Academy of Science Day held in connection with the annual meeting 
of the Ohio Academy of Science Exhibitors at an Academy Science Day must 
belong to one of the four upper high school grades At district exhibits pupils 
from the seventh and eighth grades may be admitted at the discretion of the 
district committee There is no fee for entering the Academy exhibit Exhibits 
are judged by teams made up of one University and one high school science 
instructor Awards are the same as for the district, except that no grade of satis¬ 
factory is given A certificate bearing the seal of the Ohio Academy of Science is 
given each exhibitor In addition, scholarships are available in the state uni¬ 
versities to outstanding exhibitors In order to be eligible for a scholarship the 
student must have received a superior award in the state Science Day, must have 
satisfactorily passed a Science Achievement Test supervised by the Academy, and 
must have a B average in high school 

The judging of exhibits upon which awards are based involves a personal 
interview with the student as well as an inspection of his entry The interview 
is directed toward discovering the student’s understanding of his particular project, 
the field with which it is allied, as well as his interests and personality Quality 
of the exhibit and an intelligent grasp of its significance weigh heavily in making 
a decision Decisions of the judges in the form of certificates of award are 
announced at an Awards Meeting at which tune the certificates are handed to the 
students At the district meetings a representative of the district institution 
usually extends greetings and a member of the science staff speaks briefly on some 
scientific topic At the Academy Meeting the president of the Academy or his 
representative extends the greetings of the Academy and speaks informally to 
the students and their instructors and friends 

Since accomplishment among high school students reflects the influence of their 
high school instructors, an attempt has been made to recognise the important role 
played by the high school teachers Special recognition is each year given to one 
teacher from each district who has shown outstanding success in developing an 
interest in science among high school students The award is a paid-up member¬ 
ship forgone year in the American Association for the Advancement of Science 
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with a choice of either Science or Scientific Monthly The selected teachers are 
invited to be guests of the Ohio Academy at its annual dinner A letter, calling 
his attention to the fact that one of his teachers has been selected for special 
recognition by the Ohio Academy of Science, is sent to the teacher's superin¬ 
tendent and he is congratulated for having such a teacher on his staff 

The Junior Academy Council, which is the executive body for the Junior 
Academy activities, is composed of the chairman of the Science Education Section, 
its membership committeeman, a college instructor and a high school instructor 
from each district, the editor of the Newsletter, and the executive secretary of the 
Junior Academy The district institution representative, the editor and the 
secretary serve for a number of years High school district representatives serve 
one year, the Science Education Section representatives serve two years The 
Council functions under the authority of the Ohio Academy Within the limits 
of this authority it makes all regulations for the Junior Academy 

By way of stimulating interest and keeping various high school science teachers 
informed of activities, a Newsletter is issued four times a year and sent without 
charge to all high school science teachers At least one issue per year is sent to 
superintendents and principals 

The reaction of both students and teachers to this Junior Academy plan has 
been most encouraging during the two years it has been in operation on a statewide 
basis The first Academy Science Day was held in connection with the Denison 
University Meeting of the Academy m 1949 On that occasion 78 high school 
students entered exhibits, each of them having previously been awarded a superior 
rating in a district Science Day exhibit The total number of entrants in the 
district exhibits held that year was about 600 The Science Day held in con¬ 
nection with the 1950 meeting of the Academy at Capital University had 130 
entrants and the district Science Days of that year had a total entry list of 759 
The quality of exhibits in both years was remarkably high In the past two years 
district Science Days were held at the five state universities only, but this 
year Muskingum College will be added to the list 

In this connection it should be said that the state universities were selected as 
initial Science Day centers because they are so placed geographically as to lend 
themselves to a well balanced division of the state into districts It was felt 
that if the Junior Academy took root at these centers, additional colleges or uni¬ 
versities could be selected as growth occurred Growth has occurred and it is 
for this reason that Muskingum College was asked to serve as an additional center 
As rapidly as conditions make it necessary other institutions will be selected and 
it is hoped that those chosen will find it possible to serve 

An encouraging aspect of the Junior Academy plan is the generous support 
which each of the five state universities has given to the scholarship feature of the 
plan Each university has set aside a certain number of tuition scholarships 
The understanding between the universities and the Academy is that within the 
limits of the quota each university has set, each one will stand ready to give 
scholarships to those students who have been awarded a scholarship privilege by 
the Academy This scholarship feature of the Junior Academy activities is one 
in which all of the colleges and universities of the state can immediately take part 
The plan as just outlined is quite simple and the Junior Academy Council is 
anxious to have as many as possible of the colleges and universities join those now 
associated with the plan 

Just a word regarding finances As mentioned before, each student who- 
entere a district exhibit pays a fee of fifty cents Part of this is retamed for district 
expense and part is used for statewide expenses The district institutions also 
contribute toward expenses incurred in the district The Academy of Science 
appropriates funds to aid in defraying general expenses. The Newsletter is the 
hugest item of general expense Its printing is paid out of the Academy funds. 
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Mailing costs of the Newsletter have been assumed by the districts The districts 
also defray the costs of their Science Days Included is a complimentary luncheon 
for teachers and a variety of incidental expenses The general fund for the state 
in addition to paying for the Newsletter covers the cost of printing certificates of 
award k providing ribbons and seals used on the certificates as well as various 
other incidental expenses connected with the state as a whole The general fund 
also pays the membership fees in the American Association for the select group 
of teachers and their Academy dinner charges 

Finally a word of deep appreciation is due the officials of the respective institu¬ 
tions which serve as diBtnct centers for the generous manner in which they have 
supported the Junior Academy both by helping to defray local expenses and by 
showing a real personal interest in the undertaking A similar word of great 
appreciation is of course due the officials and the Council of the Ohio Academy 
of Science for their whole hearted interest in the Junior Academy an interest 
expressed both by generous financial support and by personal efforts 
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